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PREFACE 

In the present world fishery situation with its widening fishery limits, a change in 
emphasis is taking place with an uncontested exploitation of fishing grounds laid open to 
the local small mechanized boat fishermen that was never before available to them. 

These changes should in most cases lead to a great improvement in vessels, gear, 
equipment and services in the small-scale fishery sector, to enable it to meet the challenge 
of the coming years. 

A lack of service facilities of all kinds, however, has bee^n one of the principle 
restrictions to the growth of existing industries in this sector. The lack of facilities 
would be still more pronounced with an increase in vessel size, the introduction of more 
powerful engines, new gear and the consequential handling and disposal of considerably 
larger total fish landings, all of which would be inevitable in an extension of the fishing 
grounds. 

Site characteristics have set an almost impenetrable barrier to the development of 
adequate services in many of the existing beach-based operations. It was the objective of 
this group to attempt to break through the barrier and provide reasonable solutions in a 
number of specific situations. 

The solutions discussed are not always in the civil engineer field; the naval 
archit ect-boat builder and the marine mechanical engineer have also much to offer. 

It is to be hoped that the publication of this Report on the Government Consultation 
will bring a better understanding of the many problems encountered, and demonstrate how a 
few of the difficulties may either be circumvented, or reasonable solutions proposed. 



The Secretary 
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GOVERNMENT CONSULTATION - ACROSS BEACH OPERATIONS IN THE SMALL-SCALE FISHERY 

First Welcoming Speech by H. Watzinger 
Director, Fishery Industries Division 

Acrosg Beach Operations 

Let me first welcome all our visitors to Rome, and express the hope that you will have 
a pleasant visit and fruitful discussions. 

Many of you are familiar with the structure of FAO's Department of Fisheries and the 
scope of its work; for those who are not, I draw your attention to the brochure "Fisheries 
Development for the Future" and to the Organizational Chart of the Department, which are 
included in your documentation and which describe our resources and functions more adequate- 
ly than I can* We will, of course, be pleased to clarify any queries you may have in this 
connection. Let me just say that we in the Fishery Industries Division have responsibility 
for small-scale fisheries development and, in the context of this meeting, the engineering 
aspects associated with such development. 

On the question of small-scale fisheries generally, I think it would be useful - even 
at the risk of repetition - if I were to say just a few words on why we regard this as a 
priority sector for assistance, and what our present role is in providing this assistance. 
The small-scale fishermen of the developing world can be numbered in millions; they are a 
major food fish production sector and in many developing countries are the only suppliers of 
food fish, and they will continue to be so. At the same time, these fishermen and their 
families number amongst the world's poorest, they often live in remote locations with few, 
if any, social amenities, and face appalling difficulties and often natural hazards in 
catching, landing and disposing of their fish. 

Our governing and advisory bodies have given us the strongest possible mandate to 
intensify our assistance in small-scale fisheries development. Our strategy, which again 
has been endorsed by these governing and advisory bodies, aims at developing a series of 
regional projects which will assist member governments in formulating their policies for 
small-scale fisheries development, planning integrated development projects with equal 
stress on both technical and social objectives, and 'mobilizing technical and financial 
assistance for these programmes. 

In all this, I believe that the mobilization of funds for well-formulated projects 
with sound, realistic objectives is perhaps the easiest task. The most challenging - but 
also rewarding - may be finding and introducing the adaptive and innovative technologies 
which will help the small-scale fishermen overcome their problems. There are several 
aspects demanding attention - for example - improvement of vessels on which new fishery 
methods can be inaugurated, improved handling, distribution, marketing and processing of 
the landed products, especially on-the-job training in all aspects of industrial development, 
and finally, provision of landing and shore facilities frequently lacking due to the 
hazardous coastal conditions, or lack of funds at this level of the industry to enable a 
viable operation to be conducted. This Consultation deals principally with the last items, 
but will also deal with a number of alternatives to the conventional landing places, 
whether it be a special beach landing vessel, or such as boat lifts or beach-based hauling 
mechanisms. On the other hand, you may well conclude that there is no need to conjure up 
new technologies - perhaps the right ones already exist and it is merely a matter of 
giving them wider application. 
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In any event, I hope that in your discussions you will take the opportunity to consider 

these matters and give us the benefit of your experienced ideas. At the same time, it is 

also important to keep in mind the objectives of this meeting, as set out on page 3 of 
background document No. 5t which, briefly, are: 

(a) to summarize existing information and experience with operations of small-scale 
r fisheries based on difficult coasts; 

(b) to identify those areas where FAO should concentrate its efforts; and 

(c) to advise on the formulation of long-term work programmes for these problem areas 
which could be carried out by PAD in collaboration with appropriate donor 
agencies. 

I suppose it is inevitable, but none the less regrettable, that a large organization 
such as ours gets a little set in its ways and then becomes slow to adapt. This is why 
we need periodic Consultations such as this, from which, in this case I am sure, fresh 
ideas will come forward which we can incorporate in carrying out our development programme. 

I think that is all I can usefully say except, perhaps, to reiterate the comments of 
the FAO Council which, meeting in Rome in June this year, stressed the importance of 
intermediate technology - as opposed to advanced technology - as a major stimulus to 
development, and their advice is certainly appropriate in the field of small-scale fisheries 
which you will now be discussing. 
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GOVERNMENT CONSULTATION - ACROSS BEACH OPERATIONS IN THE SMALL-SCALE FISHERY 

Second Welcoming Speech by W.P. Appleyard 
Chief, Fishery Industries Development Service 

Fi partly, left me say how very pleased I am to see you in Rome, and I do wish you every 
success in your deliberations in considering the problems of beach operations in the small- 
scale fishery sector. To roe, the concept of this meeting fits in extremely well with our 
rapidly expanding FAO small-scale fisheries programme* For too long, some developing 
countries were inclined to leave the small-scale fisherman to his own devices feeling that, 
whilst he did not put too much into the economy, he did not take much out of it. Also, 
there was a great emphasis on the development of fisheries at an industrial level. 
However, this thinking has changed in recent years, either because of a greater awareness 
of social problems or because of political pressure. Many countries are now facing up to 
their responsibilities as to where the small-scale fisherman fits into the economy* There 
is so much to be done for the small-scale fisheries sector, and I will deal with some of 
that a little later in the meeting, when I shall be speaking more specifically on the 
small-scale fishery policy of FAO, In this room today, there is perhaps as much competence 
as can be assembled in one room to deal with the vexed question of landing fish on 
difficult beaches. I think all of us are particularly pleased that we have participation 
from the developing countries by way of Peru, Malaysia and India. At the same time, all of 
you have significant experience in working in matters concerning small-scale fisheries 
development. I would make one special plea to you. Your discussions are bound to develop 
at quite a technical level because you are all highly competent professionals, but please 
keep asking yourselves how these discussions may benefit the small-scale fisherman and his 
problem of landing on difficult beaches. 

I have had the pleasure of working with some of you in other parts of the world, and 
I am sure that Mr. Qifford and our friends from Peiu will well recollect the wave conditions 
at places like Santa Rosa and San Jose. When anybody talks to me about difficult beaches, 
I think of the poor small-scale fishermen and, indeed, their families, lugging boats through 
at least 20 meters of violent surf and breaking their backs every time they do it. And so, 
I hope you will really focus your attention as to how the man on the beach may benefit. 
Obviously, out of this week's meetings, everybody is going to improve their professional 
capacity, but I do emphasize that the object of this meeting is to benefit the small-scale 
fishermen of the developing countries. 

Bill Ouokian has already informed you that the agenda is very flexible. This is good 
news, because it should encourage a free discussion which I hope will lead to some concrete 
recommendations and actions. Also, I hope that the Department of Fisheries of FAO, when 
you have all returned to your homes, will be quick to follow up these actions and prepare 
an action programme, so that we do not finish up with just another report to put on the 
shelves. Nowadays, we have a much better mechanism in the Department of Fisheries of FAO 
for getting over the results of your deliberation* to the field*, and when I describe our 
small-scale fisheries strategy I will explain to you how that cam be done. 

In conclusion, may I associate myself with Mr. Watzinger's words of welcome. I hope 
you will have an interesting and productive time in the conference room r and equally so I 
hope you trill have a very enjoyable stay in Rome. As a start, I hope you will join me this 
evening for cocktails at my home, and hopefully you will have received invitations. Evan 
more hopefully, transport will have been arranged. Good luck to you in your deliberations, 
and I shall be motft interested in seeing the outcome. Thank you very much Mr. Chairman. 
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1. INTRODUCTION 
Opening Proceedings 

The Government Consultation on Fishery Harbour Planning (MP/75/1) dealing with Across 
Beach Operations in the Small-Scale Fishery was held in the offices of the Department of 
Fisheries, Food and Agriculture Organization, Rome, commencing on 1 July 1975 and terminating 
on 8 July 1975. The first introductory meeting consisted of dealing with the first three 
items on the Agenda (Annex II). 

Item 1. The opening of the Consultation was conducted by Mr. H. Watzinger, Director, Fishery 
Industries Division, in the form of a welcoming speech, a transcript of which is on page (v) 
Other explanatory talks were given by Mr. W.P. Appleyard, Chief, Fishery Industries Develop- 
ment Service, Fishery Industries Division -see page(vii)- and by Mr. W.J. GKickian, the 
Consultation Secretary, whose remarks are summarized in the Preface. 

Item 2. The Agenda presented to the Consultation was unanimously adopted by the members 
present . 

Item 3. One candidate only was proposed for the post of Chairman, Mr. S.J. Shiel. He was 
proposed by Mr. W.P. Appleyard and seconded by Mr. C.J. McGrath. Mr. Shiel was unanimously 
elected. 

With Mr. S.J. Shiel in the Chair, the Consultation then proceeded with the programme of 
technical Sessions. 

2. SESSION I 

Consideration of Coastal Engineering Problems Affecting the Development 
of Small-Scale Fishery Operations; Introduced by Professor P. Bnrnn 

Professor P. Bruun 

In a talk dealing with across beach operations in the small-scale fisheries, the first 
consideration should be the beach that we have to cross. There are various kinds of beach 
in the world, some rocky, some stony or sandy. Rooky beaches are not very good for landing 
on, and where they occur one tries to put the landing facilities in some other place, a 
gap or bay or inlet. The beaches that we are mainly concerned about in the small-scale 
fishery are beaches composed of sand - and a major part of the world's shorelines are in 
this category. Such beaches raise many problems. Most of them are located on exposed 
shores - where wave action can be rather heavy. They are generally subject to tidal action 
and, not least, they are exposed to littoral drift, with sand migrating up and down the 
shore - sometimes in very large cjuant it i es . This has always been a problem wherever it is 
proposed to build on a sandy shore. There is a striking example of this very close to Rome, 
in the old sea ooagt harbour of Ostia, built nearly 2 000 years ago, a monument to the great 
ability of the people who lived here. They were aware of the problem ar^ + Hed to avoid it 
by making open arohes in the jetties and breakwaters, believing that the sand would pass 
through as it did for a time - but today the harbour at Ostia is cjuite a long distance in- 
land, an example of what can happen when something is built out from a sandy shore. 

One can try to cope with this kind of open-shore problem in a number of ways. It can 
be avoided by locating the landing facility in a bay which is Hot exposed to the worst 
effects of this kind, or by moving into an estuary. The first ports in the world were 
probably looated in estuaries (exceptions to this were at Tyre and Sidon - in what is now 
Lebanon - which were built right out on an open coast, constructed of very large artificial 
blocks of a type of concrete, keyed together with copper dowels to make them heavy enougfr - 
a fantastic proof of what they could do in those days). Later, the idea grew of erecting 
harbour structures far out in the open sea beyond the breaker zone, to provide some sort of 
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island port, connect^ with the shore by an openwork trestle. This was very expensive and 
left a number of problems unsolved, since such offshore harbours tend to connect themselves 
with thp shore by accumulations of sand (tombolos), causing problems to the harbour itself 
as well as to the adjoining shores, particularly on the downdrift side. Certainly this 
type of solution is well outside the relevance of small-scale fisheries. 

Between 50 anc * 100 years ago most of us were developing countries so far as the fishery 
industry was concerned, so that a study of this history will give us an indication of how 
development has taken place. Every country with a sea coast had small row or sail boats. 
On the North Sea coasts of England and in Holland and Denmark they were able to use these 
boats, bringing them through the surf and landing on the beach. As time went on they tried 
to improve conditions where possible, by putting the ports where the natural conditions per- 
mitted. 

Left us consider what we arp aiming at in establishing such an installation. On a free 
open shore exposed to wave action and to littoral drift the shore-line moves in and out due 
to wave action. There is often a seasonal fluctuation of the shore-line. In winter, or 
during the monsoons, at times of steep waves the shore-line will move in. During the calmer 
seasons the swell action will cause the beach to build up. These fluctuations vary from 
place to place. On the North Sea coast they will be from 10 to 20 meters. In Nigeria I 
recently saw fluctuations of the order of 30 to 35 meters per year, a very unstable, 
unreliable shoreline. If you fly over an area of coast where there is littoral drift you 
will see that the shoreline undulates quite a lot. As those who work in coastal geo- 
morphology are aware, these undulations may have an amplitude of up to 100 meters or even 
more. Another disturbing factor is that sea level is rising. Since Roman times it has 
risen something of the order of 2 to 3 meters, with an accelerated rise in the last 50 years. 
This is something that must be taken into account in lon^-term planning. 

In order to provide a landing ar^a we have therefore to stabilize the shoreline in 
some way with the nearshore profile steep, so that boat P can be brought in as far as possible 
without difficulty. Some 'protection against wave action is also required if it can be 
provided. Finally, we must provide a widening of thp beach, for the storage of boats and 
other facilities. 

A good landing site should therefore have a stable beach, a steep beach and a wide 
beach. And the site must involve a low first cost and an absolute minimum of maintenance 
costs. 

Now to consider the kind of landing facilities that may be installed, we can learn much 
by studying nature. There are no coast protection measures, no harbour installations (apart 
from certain structural aspects) that have not been tested by nature. If we examine the 
coastline with the eyes of the coastal geomorphologists, we find on the shores of Italy, 
Spain and elsewhere in the Mediterranean, and sometimes on the North Sea coasts, headlands 
protruding from the shoreline and projecting a little out to sea. These form natural 
groynes | which accumulate a material on one side, making a steeper and somewhat more exposed 
beach. On the downdrift side there will be riore gentle profile, better protected againit 
wave action. 

This pattern can be observed everywhere in the world. I have worked on this problem 
some years ago on the Danish coast, where we placed small groynes, from 100 to 400 meters 
out from the shore, which gave us an area on th updrift side that was relatively stable 
and where the profile was rather steep. That is the first, primitive type of landing 
facility or landing jetty, whatever it may be called. Later, the technology became a little 
more advanced; all that the single groyne did was to accumulate sand on one side, and on 
the other to give a erteeper profile which made it easier to land on the beach - at least when 
the sea was not too rough. 
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Another example from nature, ther^ ar^ many places in th<=> world wher hh?rf are off- 
shore reefs, islands or accumulations op r^ck. Cornel! is ^.n ^vrmipl <=> of thir type or 
coast,, but there ar^ many other places wher- w 4i find hhes* off^hor^ ielandB and reefs making 
a sort of break wat *r in front of th* ^hrr behind which i'owe form of landing can he provided. 
In order to compare various typ^s of installation v/p c^n construct pnmotMng perpendir?ular 
to the shore, something parallel to tho rJ'or- '"'! a combination of th<?Re, with something 
parallel and something perpendicular to thn shor^ - Table 1,FigB.1a,b andc. We can also put 
something on the outer end, going in both directions - Fig 1a also indicates grading* for the 
various types of installation, und^r th headings referred to above: Stability of shore- 
line, steepness of profile, protection from waves, width of beach and cost. Thrre are of 
course several other factors that must b considered in planning a facility, in addition to 
its layout. Structural stability is important, since whatever is <*r^ct ed in the sea must 
not be destroyed by th>> first bad f=torm, which has frequently happened. Th^ operational 
aspect B of the installation must also be studied. It is of no use to build something 
which worsens conditions in some respects, making overall operation impossible* One ^rust 
be srure that the installation improves conditions, or at least that it conforms with 
certain operational requirements. 

In Table 1 the best solution ie Driven Grade A and each of the four installations 
shown in Figures are graded from A to D. Let us consider briefly each in turn. The first, 
most primitive solution - a structure perpendicular to th* shoreline - accumulates material 
on the updrift side. It is given Grade B as a stabiliser of tho shoreline; it cannot be 
given Grade A because on the downdrift sid.p the shoreline will erod<* and will cause some 
problems there* As to steepness, it will produc^ a relatively stepper profile on the 
updrift side and a flatter profile on thn downdrifl side and BO can be giv^n only Grade B 
in this respect. It will give very little wave protection sine* 3 the waves will come in at 
an angle to the shoreline of 5-10 , eeldom more than PO . It gives more space as the shore 
line is built out on the updri ft side, but it erodes on the other side. I have seen over a 
hundred examples in many parts of the world *nd very few provide more accumulation than is 
lost by erosion. Most groynes of this type cause erosion which outweighs the protection 
that they give and BO are a very unsatisfactory way of protecting the shore - they are of 
course the cheapest solution. 

The second solution, with breakwaters parallel to the shoreline, ran be found in 
Italy, Spain, Massachusset s and California. Thp very large breakwater at Santa Monica, for 
instance, did stabilize the shoreline, but it remained a rather unreliable shoreline because 
of the strong current sometimes passing inside thp breakwa', <-r. I know of a number of such 
oases where, because the breakwater was rather long so much current wap caused insid^ the 
breakwater during bad storms that accumulated material was entirely swept out. It came 
back again in time but as a solution it has to bo considered unreliable. If the breakwater 
is long it gives good protection but waves do occur at either end, so that it cannot be 
said to give full protection. It provides somp extra space but it must be given a low 
grade under this head because the space is not always available. As to cost, it must be 
given a lower grade than the perpendicular groyne. 

The third - a shore parallel breakwater at th^ outer end of a breakwater perpendicular 
to the shoreline - this does produce an accumulation on the updrift side and also an area 
on the downdrift side where there is a steeper profile. ThiB *s due to a change in the 
character of the waves. Very steep waves, which may be called winter or monsoon waves, 
erode the beaoh because they push materials from the bottom towards the shore. A landing 
area is thua created which also has a wider beach on the downdrift side caused by the 
hore-parallel breakwater. (There may be some problems caused by accumulation of material, 
which I t will return to later). 

Th-> f-mrth - the T -groyne - obtains the pffe^t of change in thp rharacter of the waves 
on beaol stability on both Rides of th<* br<*akwat <->r. This IP ther^forp the b^et solution, 
to which I give Grade A under all headings *xr.*'pt economy, sine it IB lh.p most expensive 
one. In thus describing layouts you may a^k "do thpy work or not?". A precise answer is 
not possible in any particular case, since coich structures hav* to b- placed correctly and 
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must have the right dimensions. ; ^p muet not build something in 1975i on "'y to rind in 1977 
that it has become a small-seal <> Offtia, r.o^plet^ly buried by sand. On an eroding shor^ this 
docs not occur so readily, hut it may easily happen that where sand is migrating in l^rge 
quantities it will build up - for -^xampl e in th- case of the third alternative layout - to 
such an extent that it reaches th^ ^xtr^m** outer pnd oT the breakwater and com^s down on the 
other side towards the shore. It is therefore important that we should know som^thini* about 
the quantity of drifting material and also about the profile configuration of the shore. 
Planning ^>ased on experienced is necessary and once again the answers are often obtained by 
going back to nature. T am a v^ry strong believer in puch models in nature in a scale of 
1 to 1. The more one studies these, the better one iy ^quipped to deal with problems* 

It is not necessary to build a complete installation - at the beginning it can be a 
st ep-by-st ep procedure. It is very important to get the dimensions right at this stage; 
this means that field data is required - on profile, on drift and usually on waves. 
This means that wave statistics from extreme storms are essential, which raises a very 
important operational question - where should the structure be placed? If part of the 
structure is parallel to the shore, that part, should be located outside the first breaker- 
line. If it 1^ placed inside the first line of breakers boats have to pass through thee^ 
breakers to reach the shore, and so little is gained, although something might f however, be 
gained if the structure gives better landing conditions on the beach. 

Along the shorelines of India, a number of cases of heavy wave-action during the rnon- 
soon have been studied. It was very clear to us that in order to evaluate thp problem we 
needed wav^ data, and this was very difficult to obtain. On one project being investigated 
we despaired of getting data. We erected a wave pole out at sea and made a great many de- 
tailed observations over one year - waves out si dp and inside the breaker zone, and their 
direction of approach. In this way we got data which enabled us to compute the quantity of 
littoral drift. I do not know how accurate this was, but it was of the right order of mag- 
nitude. This then was a place where we had to make an urgent study of the phenomena. 
I do not say that this has to be done everywhere in this way, but I do advocate very strong- 
ly that in order to plan some facility you must have an input of data; data for the design 
and for operation. For design purposes one year's data may be sufficient, during which you 
may hope to record some bad storms. In some areas of the world - on the GolH Coast and in 
most parts of India, for instance, the wave action is so uniform that one year's records 
almost amount to long-term statist ics. This is not true of the North Sea, however, where it 
is necessary to design on entirely different concept? based on long-term statistics. In 
planning it is essential to know how frequently the installation can bp used, and under what 
conditions it can and cannot be used, and for how long' each condition will last. This is 
an area in which studies are being carried out at present by the PIANC Wave Committee - 
members of which Committee are here present. In this Committee, and in the Commit- 

tee for "Reception of Larg^ Vessels, we are working out procedures BO that we can plan these 
facilities and know in advance how effective they will be. I might add there is no dif- 
ference between large and small vessels when wave statistics are involved. This information, 
in turn, relates to the economy of the entire installation, since you cannot operate a 
facility unless you know that it cannot be'used for BO many hours a day, or BO many days in 
the month - it is absolutely vital to know how often you cannot operate. In a Report 
which I shall place on the table, we have developed certain statistical models for esti- 
mating storm durations. This is a Norwegian contribution, but it might be hoped that 
others would contribute the data they collect. 

I have been discussing long, uninterrupted shores, where you need information on waves, 
currents and the quantity of drift, so that you can arrive at a sensible design. Not all 
coasts are uninterrupted; many have gaps through barriers, connecting the ocean with 
lagoons or bays inside - what we call tidal inlets. Aa to bringing boats across the beach, 
I will refer you to a famous Greek who lived over 2 000 years ago - Archimedes. He may no* 
have discovered buoyancy but he did explain it. I will only point out that the easiest way 
to crosB a beach IB to float, and so the tidal inlet is one way of crossing a beach. Some 
tidal inlets are openings in a barrier of sand, on an open shore, with a lot of drift 
material coming in, usually from both sides. We also find estuaries - rivers carrying silt 
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and perhaps somp Band. I want to f?tr^sp, very ^tron.^ly that, the tidal inl^t on a *hor fi 
ject to littoral drift and the <*crtuary ***** t^o 'juit*- Hi Tpr^ n i M anirnM*i fl ^nth quil r d-? T 
habits. It is ther^forr v^ry important riot to rlan^ify an estuary an n tidal inl?t f or 
vera. They may occur toother f but usually f -h^>y can b^ rl*nrifi<Vl as on- or the othnr. 
In my book "Tidal Inlets and Littoral Drirt" (Reference No. 3) I quote actual examples of 
difficulties and the solution of problems, these are now referred to by page and figure number. 
Remember that we ar^ still thinking of small-boat operations, i.e., boats of modest size 
and this is important when we are evaluai ing a tidal inlet. A tidal inlet on a drift shore 
cannot stay open unless it has a certain minimum cross sectional ar^a, which m^ans a c-ortain 
minimum discharge flow; without this it cannot survive. A]l ov^r thp world on miny 
occasions, engineers seeing a lake close to the coar,t have said - "harp is a lak^; let UH 
connect it to the sea and we will have a good harbour free of chargp. All w need is to 
make an entrance. " I have seen this many timep, and it does not work. Nature closes '.h 
entrance very quickly because there DS not sufficient Plow to copp with th* natural littoral 
drift. On page /] of the book you will s^e a barrier b^r-.h; thp cross-section IB shown in 
Pig. 1. This also shows how the drift is distributed. The drift is 
strong close to the shore, fading out offshore. There is an off- 

shore drift between 20 feet and /I0 feet - it all depends upon wave-action - hut onp can b^ 
sure that most of the drift occurs between a few meters abov^ sea] eve 1 and up to perhp? 
5-6 feet to 20 foet or so. A hole can be punched in that bar, by a monsoon or -\ hurrirvm*, 
or by somebody determined to open up something, who believed that th^re wan enough wat pr 
inside to meet his needs and those of a few others. Vory noon he would hav^ a wild animal 
to control. The Front ispiece(Reference No. 3) also shows an illustration of Redfish Pass, in 
Lee country, Florida. A few Indians lived there until the white man moved in quite recently. 
The newcomers made a hole through thp barrier. The book shows the result - a tremendous 
rush of water, throwing up millions of cubic yards of material on either side and cutting 
a channel 9~12 meters deep where the depth had only rprently been 1 m^ter. The shore was 
heavily eroded on Cither side. So one has to know what one is doing and to be v^ry careful 
wh^n doing it. On page 6, Fig. 3 (Reference No. 3 ) there Js a demonstration of what can 
happen to a shore. Vfhere such a tidal inlet panees through, a bar usually d^vplops outside 
and some shoals form in the bay. On the North Sea coast of Holland and England, in thp Bay 
of Bengal, the Arabian Sea, in South America - exactly thr> -r-tm^ situations arp found. As a 
result a boat can pass through, but it has to pass over a relatively shallow bar, perhaps 
1-3 meters dpep, and whfn therp are wav^s thy br^ak on the bar. Tb^ bar al sn arts as n 
bridge for drift, carrying material across the entrance, and this ro^ans that ^rosion of th" 
downdrift barrier is limited, simply by the presence of th" bar. 

What happens if we try to improve such an inlet? An actual oa^, shown on pag^ 21, 
(Reference No. 3), the Matanzas Inl**t t on thp Atlantic coast of Florida, in an tmtranro 
where a small boat can be kept, if you are prepared to pass through the breaking wavps on 
the bar. So far, nothing has been done to improve this entrance beoaus^ it is too wide, 
while drift of approximately 400-500 thousand cubic meters a year would make it vory 
difficult to handle. Any projecting structure would have a very serious effect on the down- 
drift side. There is another example on page 23, Ponce Leone Tnl^t, also in Florida - which 
has been a testing ground for much work in which I hav^ be^n involved. Thin IK a v^ry largo 
inlet, just south of Daytona Beach - a very widp boach. A very larg*- body of wat^r pour? 
through, maintaining aome channels. Those channels ar^ veiy widf* and thy migrate* up and 
down the coast f but the people there hav^ been able to establish a nmall bonl fishery, with 
boats up to 20 meters* This has been mado possibl" only by thp .r.onti nual s^arv^yr, don*-* by 
the US Coastguard, which locate thp channel. Tf th'c channel in found to hav^ mov^d after 
a storm, they simply move the markers. This system hac worked at a cost to the Government , 
but naturally the fishermen would like to have more stabl^ conditions, and r^npntly broaV- 
wat ers have been built on each F?idp of the p,ntranc" to try to provide- thp stability. 

At a place further north called Port Pierce (page 26, Pig.11, Reference No. 3) they 
wished to create a somewhat larger port installation and they therefore built parallel jetties, 
that on the north side longer than the one on the south side. In this case, the drift comes 
from the north. Some sand is deposited, which is carried out again by the ebb currents. 
Because one jertty i lon#*r than th other the sand Boap*B dewndrlft, and the war*e carry 
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to ttv- ^or<-', which IR quit" HHtisfaetory. k fitfh(*ry IR "h.R*d there now* 



\+ 5rbantian Irlt*t f rt<vt v*ry far from Cap*? K^n^rty, th^r** IK a vpry largf* body of 
irfnHH, into whirh an a^iPinial inl^t was out, anrl rTat-iv*ly small and inetpetfBi v? j**ttiRS 
w<*r' a built. Material 10 brought in by the flood currant, passing between the jetties to be 
captured "bgr A *i*ap - a large bol* dredgad inside. Most material brought in settles in this 
trap, f roar whioh it is pumped from time to time to th opposite downdrift side toy a conven- 
tional hydraulic dredge. The whole system was investigated by model studies. This transfer 
arrangement has to be paid for of course, but large fisheries, both pleasure and commercial, 
are located there* The system works satisfactorily because there is ample flow* It was 
necessary to build relatively inexpensive jetties only because of the character of the 
shore* 



On page 4? {Kef*r*ne* N* f }) you will wee South Lake Worth Inlet, 20 km south of Palm 
Beach. This was the first place where an artificial entrance was made from the ocean to the 
bay. This was done in ord*r to deal with pollution. The large population of Palm Beach 
were polluting the water in a number of waye and it was necessary to create some circulation. 
The cutting of the entrance had therefore nothing to do with fisheries, but today there is 
considerable fishing activity, although the entrance is too narrow, not more than 30-40 m wide, 
a rather dangerous channel to oass through. A permanent by-passing system has now been in- 
stalled; pages 50 and 57, Pigs. 17 and l8(Reference No.3)thow the inlet, the movement of drift, 
erosion caused by this and the by-passing plant - a dredger on the up drift side digging a 
deep hole and pumping the sand across to the downdrift side. This arrangement has functioned 
well and the amount of bypassed material is only 70 000 cubic yards (50 000 cubic meters) a 
year. This ie a relatively inexpensive structure and the ebb current flushes cut accumulated 
material. 

We hope that some installations we have designed for PAO in India, at Main*. will be 
maintenance-free. The drift is small there, and there appears to be enough flow to clean out 
the entrance, while the jetties are in relatively shallow water. How ever, this is a medium-, not 
small-scale fishery. There are places where relatively low cost installations can be made. 
I would refer you to an article in the Dock Harbour Authority of July 1974i containing a 
complete review of all the different types of by-passing procedures in operation. 

One has to be rather careful in distinguishing between developing and developed coun- 
tries. I was surprised to find in India, on the south-east coast, a very interesting jetty 
whioh had been developed, whioh operates on the to-be-or-not -to-be principle. It can be 
simply a trestle or, by adding vertical sheet-piles or slabs, it becomes a jetty. During 
part of the year it will be impossible to keep it as a jetty but for the rest of the year 
the sheeting can remain in place. Drift accumulates against it and if it becomes too much 
the jetty can be opened up to let the material pass through. A by-passing plant can also be 
put on the structure. This is something that is operating, a new contribution to small- 
scale operations and a very good idea. 

It is very important that we should knq,w the boundary conditions before we start 
designing something. In dealing with shore problems in many parts of the world, and with 
people from many of the Departments of Fisheries and of Public Works, I have found that they 
have in common a failure to appreciate how necessary it is to secure data* 

The United States is a land of highly-developed technology; the US Army Corps of Engineers 
has made most important progress in handling problems of development on tne seashore. Their 
methods are different from those used in Holland. The Dutch have perhaps 2 000 years of ex- 
perience. The first text-book on coastal engineering was written about 400 years ago by 
Andries Virlingh. His philosophy was as follows: "You shall not put anything out in the 
ocean by which you interfere with the natural regimen, because if you do that f nature will 
turn &er forces against you." You will see this philosophy demonstrated everywhere in 
Holland - "Be streamlined." And almost everything in Holland is static; they are defending 
themselves against a very large, powerful en 
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I the US It is different; everything is dynamic, moving. They have to deal with very " 
strong littoral drift and 90 everything connected with drift ig more developed than 
anywhere elee. Ponoe Leone Inlet was developed by the US Corps of Engineers on the theory 
that the drift was predominant ly southwards* After the project had been completed it was 
realized that this was not true - the material accumulated on the other side. I am afraid 
that what is said about Ponoe Leone in my book, which was written mainly in Florida, is not 
always oorrecrt. The information came from the US Anny's scientific corps. When they saw 
what was happening they began to make ;ave observations and computing the drift; had this 
been done earliar the design would have been different. This, I am glad to say, was the 
only inleft in Florida for which model tests were not made in the University of Florida. 
It was not a widely-published mistake and we should be understanding about it. Harbours 
present problems also. On page 66 (Reference No. 3) is shown the Hirtshals Harbour, 
Denmark, where the drift is more than half-a-million cubic meters a year. Two breakwaters 
were Uiilt . Very soon there will be 8 meters of water in the entrance, where onoe it was 
possible to walk across with dry feet . 

Fishing ports are being planned for Nigeria and thera is talk of establishing tidal 
inlet bases on a shore where there is a lake or lagoon of modest size inaide. This is a 
place where there may be up to 600 000 cubic meters of drift alongshore, and if a mode*t- 
sized entrance is formed here it cannot last more than a few weeks* Wherever there ssera to 
be possibilities of establishing a tidal inlet base, for example in the Arabian Sea, the 
Bay of Bengal, in Ecuador, Nicaragua, etc., the same situation constantly arises. There is 
a large lagoon and the people would like to use it as a harbou* . There may Le a small, narrow 
connecting channel which is open for part of the year. So they plaa a ainali-scale harbour 
for boats of 5t 10 or perhaps 15 tons and they apply for funds. Now chere are certain very 
important boundary conditions that must be fulfilled. In the first place, in order to keen 
this entrance open a lot of total effort is needed. Bui there had to be a certain balance be- 
tween the amount of water passing through the channel and the quduvtii,y ui sand coming 
to the entrance on the sea-shore*. If one tftudiee entrances 1.1 ail parts of the world one 
finds that the same laws apply. Stable entrances, which have been in exibtence for many 
years, have certain features in common. The mean maximum velocities recorded during spring 
tides are all of the order of 1 meter per second, + perhaps 15 cm. This fact can be explained 
by the development of bottom friction; the bottom Configuration changes as the velocity 
approaches 1 m per second, from ripple-marks to much longer sand waves to a completely smooth 
(Reference 3, Fig. 32). In addition to this condition it is necessary that there should be a 
certain ratio between the volume of the Tidal Prism - that is, the total amount of water 
passing in and out of the entrance in a tidal cycle - and the total quantity of drift 
material per year to be removed. This ratio, which is a dimensionless figure (both quantities 
are in cubic meters) should not be less than 100. If it is less than 100 the entrance will 
not be cleaned and a bar will form in front. There are many places with a ratio of less 
than 100 - most of the entrances in India and many other places throughout the world. In 
these oases large bars fora outside and small boats have to pass through the surf. If the ratio 
is about 150,as in the case of Thyboron Channel, this is relatively satisfactory. A really 
good entrance will be over 150, up to 20Q-250 or even 300, and in Holland the ratio may be 
several thousand. Some of these entrances are still being closed f so it is important to 
note that the ratio must be fulfilled for all seasons. It is not sufficient to achieve an 
average for the year, or to exceed it in December if it is not fulfilled in June and July. 
Thanks to a great deal of work done in many places, particularly in India, we know muoh more 
about the sensitivity of this ratio. In a paper for the Proceedings of the Coastal Engineer- 
ing Conference in Copenhagen 1974 (Reference No. 11) a great deal of US, Dutch, Danish and 
other European data has been studied and compared with the Indian data, which oonpares well 
with the rest. 

We are now able to classify harbours in much greater detail and so,' just as etrucftural 
engineers speak of safety factors, ultimate strength and allowable strength, we should be 
able, as engineers, to introduce and maintain principles of that kind, no longer working 
by rule of thumb or ty appearance, but by putting in all the figures and computing the 
design. The computing of littoral drift is still very difficult, but we are gaining more 
and more experience. We can compute the hydraulics of the problem quite accurately, which 
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means that we can design an entrance. Then by rather elaborate tidal computations, we can 
design an entrance. Then by rather elaborate tidal computations we can get the correct 
figures for the tidal prism. I show a table (Table 21, page 124) for use in designing a tidal 
entrance, to determine if it is economical. The abcisea f M, is the total, quantity of drift 
coining through the entrance in a year from either side of the channel. The ordinate, A f is 
the cross-secrtional area of the entrance in square meters. Using the velocity of 1 meter 
per second this makes A the volume in cubic meters per second. Then by a relatively simple 
tidal calculation the total flow can be obtained. The volume can be calculated from the 
discharge, and vice versa. To take an actual case, with a modest value for the drift, M, 
100 000 cubic meters per year! From the table we read that this is a poor installation if 
the cross section is 500 m 2 . Taking something between a fair and a good installation we 
note a figure of .0067 f and moving horizontally from this gives a cross-seat ional area of 
1 000 sq. meters, that is a flow of 1 000 ou. meters per second. This is the now required and 
frost this the required tidal volume is computed. This is rather involved to describe here; I 
would refer you to Dr. Dronker's book lf Tidal Hydraulics* 1 printed in Holland (Blsevier). 
Knowing the tidal volume required you must look at the possibilities; are there marshes 

of sufficient oapaoity? You must then obtain the difference in tidal range between the 
ocean and the lagoon. In this way a fair picture of actual conditions is obtained. This 
prooess is based on a great deal of infoiroation which has been available for more than ten 
years. Sinoe then considerable experience has been gained. 

We are thus approaching a stage when it will be possible to design without using model 
studies, in the same way that a bridge or a highway is designed, and to get reliable results. 
Model studies will still help in refining entrance conditions, or in studying by-passing 
problems, but these are details. There are now several oases designed on these principles, 
which have achieved a no-maintenance condition, at a relatively low cost for jetties. 
These are working well. So, for small-scale fisheries, for boats with a draft of 1, 2 or 
even as much as 3 meters, you will arrive at the conclusion that you can afford the develop- 
ment, because maintenance will be insignificant and the necessary jetties can be short, par- 
ticularly if discharge from inside the lagoon is adequate, and if there is not enough you can 
inorease the quantity and also oreate new areas of land by dredging and filling. This 
has been done in a number of places where, by dredging and filling, a larger water area and 
additional waterfront is provided, which can be used for all kinds of industries, for homes 
and other developments. You have thus created a water apace - a lake, canal, etc. - and a 
good recreational area, with a safe beach, an improved area where land is now at a greatly 
appreciated value; and you have got a larger tidal prism at no cost. This is certainly 
something that should be considered, at least where the ground is fairly low; there are, 
of course, places where high ground exists and too much excavation would be needed to pro 
vido the necessary facilities. 

We are therefore approaching a situation where something can be done for relatively 
amall-scale fisheries - such places as Neendakhare and Malpe in India - which will not 
shock the economists. In most of the port projects in the world, the money earned by hand- 
ling goods is small in relation to the cost of building the port, or of interest oa -aapital, 
etc. But aa soon as you take into account all the benefits which have been gained the 
situation locks quite different. And it is a chain process; a port creates many industries, 
many jobs. All this can be quantified and in the US marine projects are evaluated in this 
way. If you wish to have a project accepted by Congress it is very wise to show a benefit/ 
cost ratio greater than 1. For instance, we can say that taking a swim will improve health 
by $ 1. Then all that is necessary is to put 100 000 people on the beach every year, taking 
a swim, to arrive at a benefit of 9 1 00 OCX). It is not suggested that we should follow 
this example, but there is scope for imagination, particularly by bankers. 

Summing up, then, we have difficult coasts; uninterrupted coasts with littoral drift 
and coasts punctured by inlets, estuaries. It would take too long to deal in part with 
estuaries - they are very complicated, raising the worst range of problems in sea-coast 
hydraulic engineering. Most estuaries have channels whioh remain relatively tree of depo- 
sits - flood channels, ebb channels and neutral channels*. There will in: fact always be 
a channel in an eotuarine river, but it will not be stable and it will be necessary to 
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control it by building training-walls, as in the river Mersey in England or the Kamafuli in 
Chittagong, All rivers which are to be improved have to be trained. This is mainly done to 
serve general commercial traffic with larger vessels, where fishery vessels have to fit in* 
There are of course places where a fishing port can be plaoed in a good channel that is 
being used by nobody else. Therefore, good long-term surveys are essential, to locate the 
good channels* There are also places blessed by the faot that littoral drift caused natural- 
ly is diverted from the entrance; needless to say, such places are particularly attractive. 
One must constantly use one's eyes in looking out for the best places; then do some calcu- 
lations, collect the necessary data, evaluate the possibilities, ask ourselves if the project 
is technically feasible, and arrive at figures for initial cost and for maintenance. 
Maintenance dredging is a great problem, especially in developing countries, and so the more 
that it can be avoided the better - for example by natural flushing. And be sure that you 
understand how nature will behave, and then by every means try to stay in control of the 
project from beginning to end. Bo not leave anything to chance; know exactly what you are 
doing and plan for the next 50, or the next 100 years. 

Finally before I complete this talk, there is one possible approach, perhaps more 
common with commercial piers, of which there are examples in 1he Ou If of Mexico. A trestle is 
erected in the open sea, to be used simply for berthing purposes. This is feasible for 
large vessels, or even for fishing boats where there is a pronounced seasonal variation in 
wave action. If there is a period of the year with very little swell a boat can operate at 
such times from . simple trestle pier* A Tee-head can be added to provide some protection, 
but this would have to stand up to broadside wave action at other times of the year, when it _ 
is not such a good idea, A crane can of course be put on such a seasonal jetty, either a 
gantry-crane or a normal derrick, removing them and the boats when they would be exposed to 
heavy swell, 

Questions 

On the termination of this talk by Professor Bruun f the Chairman expressed his sincere 
thanks for such an all-embracing and most illuminating treatise on coastal engineering 
problems. He then, with Professor Bruun'e agreement, requested questions from the partici- 
pants present 

In answer to a number of questions from Messrs Bhakta ( India ) 9 Cabezas (Peru), Moor 
(Netherlands and Peru), Wong Kim Tok (Malaysia) and Oodri and Quckian (PAO), Professor Bruun 
gave the following additional information: 

Professor Bruun i 

(i) Re availability of data for design ef installations,, and necessity for adequate 
Ingt rum ent at ion and survey equipment * In Norway there have been enormous 
developments over the past 5-6 years, because of North Sea activities. There was 
a great need for instrumentation - at present, for ex**ple,they have 12-14 wave- 
riders and have set up an Instrument Bank er pool, stocked frta whatever was 
available from one or other of the large ooeanographic laboratories. Their 
National Science Foundation also put up a lot of instrumentation. Instruments 
.could be borrowed at short notice from this, pool, 

(ii) Arriving at a value M for the total quantity of drift material. Arriving at the 
quantity M is a problem. Something is known from the accumulation of material on 
the updrift side of entrances, and in Dutch Canals, where they know from many 
years experience the order of magnitude of material passing. Otherwise, if you 
have very little information you can try to compute it, by methods which have 
been developed* The US Corps of Engineers have done pioneer work, I should also 
mention other work in Prance, and in Holland, Normally I use the US method with 
which I am familiar, but it does need a lot of detailed information about wave 
action. If you do not have thifi information from actual data, it is necessary 
to do some hind-casting of waves. This is a procedure that requir * some special 
knowledge, but there are people with this experience in many parts of the world, 
who are able to hind-oast by various methods, I would never use a Dutch formula 



to 



alone, or a US formula or a French formula alone* I would use all three and note 
ho* much they varied, and try to determine which was the beet. But the US Army 
formula Is reasonably reliable^ beonse the Corps of Engineers have gradually built 
up this technique of hind-casting which they first developed for the invasion of 
Normandy. I should also mention the method of Svasik in Holland. He has 
developed a modification of the US method which in many ways is easy to use* We 
used the US-Svas'ek method in India, and got a rather higher result than we 
expected. But it is better to have too high a figure; you have to play safe* 
Another method is by tracing. Dr. de Vries, who has recently been appointed 
professor at the Delft Technological Institute, has written a most comprehensive 
thesis on tracing. IVe Vries indicates three methods; the increment method, the 
continuous injection method and the diffusion method, which has been highly 
developed by him* The Wallingford Hydraulics Research Station in the UK has also 
done a lot of work on the subject* Objection will be made that tracing requires 
a large input of material, and that it cannot be used in heavy surf* I used 

the technique in Nicaragua within the last few years and while it is true that 
some tons of material are needed, it costs very little* The only problem that I 
.met was in passing the material through customs, because they suspected that it 
was some other material. The technology is fairly simple though a mass of 
statistics is necessary. For the development of Kingston Harbour, in Jamaica, 
for instanoe,t racers were used over a very large area - more than 20 square miles* 
Silt tracing is easy, using the waste product from factories producing tracers. 
Tracers are produced in England and in Florida* 

In this way it is possible to determine M within a certain variance. These 
devices are easy to use nd can be used for other purposes* But one must remem- 
ber that nature varies a great deal, in changing weather conditions, and so 
it is better to play safe. However, we gain knowledge every day in this field in 
tests to a scale of one to one. 

(iii) Measurement of drift from dredging results and photography* It is possible to 

measure the accumulation and the erosion by this means* Recently I had to check 
some data on material that had been accumulated on the updrift side and some data 
on dredging. I computed the erosion, including the rise in the sea-level, and got 
fibres from 600 000 to 800 000 cubic meters per year. This oan be done if there 
are installations of that kind on the shore* If not f you have to use one of the 
methods of tracing described by Dr.de Vries, or straight computation. Personally, 
if I were in a hurry and did not nave any wave data, I would use hind-casting - 
tbere are people in England and in Holland who oan do this. In this way you will 
get figures for the order of magnitude - but do not forget the large variance 
thai occurs in nature* 

(itr) Construction of a landing pier in a sickle-phased bay with littoral drift, as in 
a nuaiber of oaaaa in Honduras. As in the case of Honduras, the strong drift is 
a problem. The easiest course is to leave the structure open and extend it out to 
the depth that is required, letting the drift pass through* With modern pre- 
stressed and post-t ensioned designs things are better than in the past since piles 
oan be spaced well apart* But if wave protection is wanted, then there is a prob- 
lem; you *oan be sure that material will accumulate in the places where it cannot 
be tolerated* 

(v) A oase of Malpe in India, where the entrance is moving laterally with the monsoon 
seasons* Is in Malpe* tidal entrances are usually moving* There is a barrier 
which is broken through, the drift goes northwards and the entrance therefore 
naves* If there are islands outside, as in the oase of Malpe, the waves are 
diffracted and refracted and finally come to a certain place, where the entrance 
becomes stabilised, within a range of, say, plus or minus 200-300 meters* It 
happens at Malpe that there ia a lagoon inside, and the maximum river flow is 
about 400 cubic meters per second; drift is not more than 100 000 cubic meters 
per year* Occasionally, after heavy rain and floods the river breaks through the 
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barrier directly, at a point where it had broken through before* But then f it works its nay 
back very rapidly to its old stable outlet. The depth contours outside, to 3 or 4 meters 
depth, are the same as before. So it is a quite looal disturbance, and the river rapidly 
returns to its old configuration. 

It is always best to form an entrance where the direction of propagation of the in- 
coming waves is parallel to whatever structure is built. In this way one avoids as far as 
possible material passing rcund the tip of the structure. If the entrance is made at an 
incorrect location the drift will still be there, and the port v/ill not eurvivo much longer* 
I will refer to four points in the FAO/UNDP Project Report (Reference Ho* 18). On page 12j 
"Relocation of the entrance, turning it anticlockwise, to the position of th* present break- 
through channel, would have the following drawbacks as compared with the location originally 
proposed! 

(a) Rapid shoaling due to laok of storage space for material on the updrift side. 

(b) A more dangerous wave situation, due to the crossing of waves coming in from various 
directions Y which was observed during the monsoon period. We onoe had a 
personal experience of this when the boat we were in, with ten men, was completely 
turned over 

(c) Concentration of currents on one side of the channel will undoubtedly cause erosion, 
as well as some accretion problems which would become troublesome to the whole instal- 
lation* (One can take action to prevent the planned harbour being undercut. Basically, 
the rule is - be streamlined; avoid large curves and entries, follow the example of 
the Dutch canals wherever possible). 

(d) The proposed operation facilities would have a somewhat awkward location and more 
protective walls would have to be built to shield the harbour basin from the ocean* 
This means that the proposed installation would have to be moved up river and this 
would create depth problems. If the installation is kept where it is, that is as 
nature intends. Waves will come in perpendicular to the entrance training jetties. 
The jetties can easily be made longer or shorter as required - I always prefer to make 
them a little longer than actually needed; the equipment is there, so why not use it? 
Wave action will be less, and the entrance will be better in all respects. If you are 
afraid of the amount of material that will come around the end a spur cam be built a 
short distance from the extreme end of the jetty, which will catch some of the sand as 
it oomes round. The layout also provides the best approach-line from the navigational 
point of view. I would therefore prefer to turn the entrance a few degrees clockwise 
from the position proposed. 9 * 

SESSION II 

Design of Special Vessels, Gears and Equipment for Use in Difficult Qoaert Conditions; 
Introduced ly Mr. E.W.H. Qifford 

Mr. B.W..H. Qifford 

As the Chairman has intimated, I am a civil engineer and it may seem strange that I am 
doing this kind of work. It arose out of my harbour interests 'and my wife's career a* a 
gecmorphologitft , and from the PAG International Conference on Fishery Harbours at Bremen 
in 1968 t where a number of the delegates said firmly that what they wanted was not so nttoh 
formal harbours in convenient rivers but an improvement of the situation on surf beaches j 
providing for open beaches rather than searching in vain for a suitable place and moving 
people to that location. Now from what has been said in the previous Session by Prof eseor 
Bruun, the problem of open beaches is obviously a very difficult one. After hearing 
Professor Bruun I feel even more nervous than I did at the Bremen about doing anything to 
improve a completely open beach. It seemed to us then that perhaps in certain cirourotrtances 
the beat thing to do would be to improve the boat and leave the beach alone. Obviously 
there are many circumstances where that is not the right thing to do, but there are plaoee 



wfcere 1 think it i* the right solution. 

Some people have asked for guidance as to what is the best solution* There is of course 
no best solution; there are normally many solutions* almost as many as there are indivi- 
dual sites* So what I am proposing is really only the beginning, as it were, of a particular 
approach* I am certainly not competent to suggest that it is the final answer, covering 
all fishing boats on all open beaohes. That would be ridiculous* It is a solution which 
works in, and is suitable for, a certain area which could, we think, be applied in its 
present form to certain other areas, and in extensively modified forms to other places* 

^ % Oifford then illustrated hie talk by showing a number of slides of various kinds 
of teaching vessels - the Irish ourragh, the Yorkshire coble, the Hastings beach boat, 
the lar^e flat-bottomed Portuguese beach vessel and a number of African and other kinds of 
canoes *y 

The charaot eristics of the surf in the tropical countries in which we are mainly 
interested are quite different from the surf in European countries. The constant surf in 
tropical countries is generally higher than in European countries. The maximum tropical 
surf, in storm conditions - except of course in hurricane zones - is,however, generally 
less severe, sometimes a great deal less severe, than occurs in European countries. 

We have therefore to look for a boat which can go through the surf on these beaohes, 
-which are generally sandy and flat; in fact, very similar to those used by the Yorkshire 
coble* 

What we have aimed at is not a substitute for the canoe. That is smother problem for 
which there are a number of good solutions, for which ours is not intended as a rival* 
Our sole purpose is to develop a boat, capable of working through these conditions and with 
moderate fishing capability, which can handle several tons of fish and gear, can carry ice, 
can trawl, can carry a seine net and so on. 

Having studied this problem it seemed clear that it was of great importance that the 
boat should not be hit by the seas when on the bottom; in other words - shallow draft was 
important* If a boat can go in, like a rabber raft, offering no resistance whatever to the 
sea, then it may be of little use as a boat but it is unlikely to be damaged by the surf. 
So the shallower the boat, the less impact there will be when it touches the bottom. A 
second important consideration is that the boat should have great stability in the surf, so 
that if a mistake is made when coming in and the boat broaches, as is very likely to happen 
at some time, then the boat does not capsize. The third requirement, which is the most 
important of all, is that the boat should be an efficient fishing vessel, because its 
passage through the surf is only incidental to its real purpose, which is to catch fish. 

With these criteria in mind the twin hull concept seemed worth considering* This is by 
no means an original idea* It was reassuring that it is possible to construct a multi-hull 
boat with quite simple and primitive connections that could evidently last for a reasonable 
time* Admittedly the lashings require replacement from time to time -but these boats do 
hold together. I felt that, since I am a structural engineer, it should be possible to 
design a larger and more powerful twin-hull boat that would hold together. This in effect 
has been done, in thfe seven years since the Bremen Conference, first with a small-scale 
model. However, as Professor Bruun has said, there is no substitute for a full-scale model, 
and so eventually we built a full-si s twin-hull boat. The drawing shows the main 
dimensions of this boat (see Ann XV4,3>r*wing 818.50)* The familiar AM* in Europe for such 
a or*ft is <fe*M*A f but it should be referred to as a twin-tell or alti-lmll vessel* The 
two tall* |MW *"*lJ ' wy !* ***? ***** **V * oWMWti*l Igr ar*ss-leaas *t the for- 
ward wattjwtitfrt ^Okhead ait* at the transom. There Is a further water-tight bulkhead amid- 
ships* 

Tike de*i#i was not a very difficult problem. The structure is susceptible to analysis, 
the oaly unknown factor being precise loading* It was assumed that the loading would not be 
greater tha with a fully-laden vessel support ad on diagonally opposite corners* We calcu- 
lated what the stresses would be with this loading and we then put strain-gauges on the 
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front beams of the first boat constructed and took this around Southampton Water f through 
the bow-waves of container ships - which produce a nastier bow-wave than liners* This 
caused some apprehension among the skippers of the container ships since we steered as cloe 
as possible to them in order to produce the maximum effect, the boat being thrown up high in 
the air and coming down on the other side of the wave* The stresses produced were not in 
fact as high as those calculated on the assumption that the fully-loaded boat was rupported, 
on dry land, on opposite corners. It seemed therefore that the analysis was generally 
correct . 

Clearly, since this is a new type of boat, the details of how the parts are connected 
together are also new* It may be possible to improve the details of these connections with 
more experience* It is not claimed that we have completely overcome the problem. So far 
we have had no trouble, but after three or four years ir, use it may be found that certain 
improvements are necessary* The design is quite straightforward, with the two engines fitted, 
one in each hull* Originally, having seen how very easily the small Portuguese boats (and 
indeed the much larger ones also) could be handled on the beach on rollers, because of their 
completely smooth bottoms with no projections of any kind, we consid3red putting the propel- 
lers in a tunnel. The first half-siae model was in fact made with such a tunnel, but we 
were very surprised by the serious Iocs of power. A. full tunnel absorbs perhaps 50 % of the 
available power. This is overcome in lifeboats and the like by installing twice as much 
power as is required but this would not appeal to a fisherman. Wo therefore decidsd that, 
since we required maximum power from the smallest possible installed horse-powsr, T re should 
use a conventional propeller installation. This requires that the boat must land bow firrt 
and depart stern first. As to the layout of the boat, there is an offset wheelhous**, with 
a centrally-placed winch, thus the whole of the deck space is available for fishing ^oar. 
In the form shown the boat is rigged for trawling but a great deal of space remains 
available for nets of various other kinds, including quite a large seine net. It was found 
that gill nets handled very successfully, with men placed in each side of the bow, shooting 
the net over the bow while the skipper handled the vessel. Some practice is necessary to 
achieve coordination between the fishermen and the helmsman, but after some initial problems 
have been overcome, the operation goes very well. In short, as a fishing boat we are vory 
pleased with it. We must now consider its handling in surf. 

Originally, when approaching a shore, we dropped a kodge, which was a ?0 Ib Danforth 
anchor, and streamed a warp as we went in. This was done because on the first trials in 
Nigeria we had no shore base and wtjre therefore coming from a harbour, landing on a beiach 
and leaving it again - that is, the normal beach operation in reverse. Wo therefore dropped 
the kedge and warp, ran up the beach and later hauled off. 



'On the first run in we had the same experience as with the half-size morl^l. The first 
indication that the boat is actually on the beach was when one looked over the side and saw 
the swash dropping away from the beach. There was no feeling of impact, r.istakes were some- 
times made, but generally the boat ran straight in, arriving on the beach with no strain or 
trouble at all. 

We continued to use this warp for a timo, believing that it v/ao necessary to keep the 
boat straight and prevent broaching while the bridle required to haul the boat out of the 
water was being fixed, but further experience showed that this was an unnecessary precaution 
as the twin-hull boat sits on a firm base on the shore. There is virtually no tendancy to 
broach, but if the shore party takes a long time to fix the bridle - more fhan 20 minutes 
which is a long time - so that the boat starts to work round, it is only necessary to kick 
hard with one engine as the swash comes up under the stern, to bring the boat straight again. 
We can therefore dispense with the warp and kedge* As for the remainder of procedure for 
hauling out, all that is required is to put down skids in the swash - greased wooden skids, 
one under each hull, held at their correct spacing by 1-inch diameter reinforcing bars. A 
man at one end of each skid holds it in place with a rope and when the winch starts to pull 
the skids are dragged down into the swash, under the nose of each hull, which rides up over 
the skid. Once the boat is bearing on the skids it is a simple matter to put individual 
skids under each hull as the boat comes up. 



The boat weighs about 6 tons empty and carries 6 to 9 tons of fish. Under test 

conditional landing with a total weight of about 7 tone the maximum force needed to haul the 
boat up the beach was 2 tons, and to haul it down for launching about 1 ton* As far aa we 
can judge the hauling forces would be in direct proportion to the total weight of the boat; 
if the weight is doubled it is reasonable to expect that the hauling forces will be doubled 
also* The forces are therefore quite small* Nevertheless, we are proposing a simple winch, 
run by a email dieeel engine - probably a one- or two-cylinder version of the engines that 
are used in the boat itself* The windlass would be hand-driven, with motive power added to 
it | so that in the event of failure of the engine the basic hand-crank device would be 
available to haul up the boat. A hand-cranked windlass which will pull 2 or 3 tons is of 
course quite common; such winches are used on transport lorries and low-loaders. 
In fact the forces are such that the boat's own trawling winch could be used, with a double- 
purchase block and tackle, but this would be very tedious because of the stretch in the rope, 
and it would be awkward. In an emergency , however, one could use a four-part tackle with 
ten men to get the boot up the beach. The winch problem is not a serious one therefore, 
provided the skids are right and there is a good keel-band under each hull. After the boat 
has been idle for ao*e time the keel-bands will be rusty, but once there have been a few 
launohings, with the skids greased and the bands well-polished, and the boat going out and 
in every day, then the hauling forces fall even more. 

As for launching, there are many different ways of doing this, depending upon the slope 
of the beach. With beaches of 1 in 8 or steeper, the boat can be launched by gravity. 
There are many beaches where the upper berm of the beach, the swash area, is at about this 
slope, where it is possible simply to release the bridle at the bow of the boat, which then 
slides down the beach into the sea; the engines are then put astern and the boat moves off. 
Many beaches, however, are not as steep as this, or have a long flat area in the lower zone 
of the beach - that in fact is characteristic of. sand beaches* Unless the fishermen are 
willing to wait for high tide to launch it is necessary to be able to deal with slona* of 
leas than 1 in 8, and to do this we use a heavy anchor and out haul. In the last trials we 

used a 600 Ib anchor of a similar pattern to the Danforth. This was tested "n to a load of 
6 tons direct pull, immediately after its installation. After it had been down for a few davs re 

would doubtless have been able to take a great deal more, but it was not tested again. *'rom 
the anchor we ran a long piece of heavy chain - very heavy chain because it will be down for 
a lonj timo. Attached to the chain is a snatch-block or a permanent block - the choice 
depends on how the tackle is rigged further up. This block is located where it can just be 
r^uchod at the lowest tide, in the swash where a couple of men can go down at the lowest 
tide and pick it up, oo that the out haul rope can be changed and the block changed or 
serviced. If I am asked about the woar on the block, I must answer that it is too soon to 
aay; the oar was not been in uso for lonff enough. However, when one considers that this 
block, the outhaul cable and the oak skids are the only consumable items and that the cable 
can in any caae be socond-hand crane rope, of which there is usually a great deal available 
around the world, it can be BOSH that the coot of maintenance should be veiy small. Clearly, 
standard blocks would not ba used, but special blocks of stainless steel with nylon bearings, 
which I v'ould oxp^ct to last for one or two seasons without renewal. 

In th3 actual process of launching, the cable runs through the snatch-block and back up 
th* b'Bach to a large hook which lies underneath the boat between the two hulls, strongly 
anchored throu^ the deck. The boat is then simply winched down into the swash. As soon as 
th* aea oorr.es up to the boat, reverse gear ia engaged and the boat hauls itself off, the 
out ha 11 cable dropping off the hook as the boat passes over the block* The operation cannot 
b: carried out at the very lowest spring tides because the block is reached before the boat 
actually floats, but this situation can be avoided* An ordinary fibre line is attached to 
the end of the outhaul cable* This is hauled up the beach to recover the oabl** Poi* 
simplicity the drawing (Annex XV& f Table 1) shows the winch rope running continuously 
down the beach and round the snatch-block. In practice the winch rope is attached to a 
shorter backet which goes through the block and is hitched to the bridle. 



faljle 2 f Anntx No.IVd shows a 2-boat arrangement; it can be multiplied to handle 4 " 
or even 6 boats, depending on the distance between the winoh and the edge ef the sea* To 
haul up a boat into its own position the rope is taken around a fairlead f srt in a concrete 
block or held by an anchor on the beach* When launching it is unnecessary to take the rope 
around the fairlead if the boats are hauled up in such a way as not to foal each other when 
being hauled down, This is not difficult to arrange* 

Mr. Giffcrd then introduced two films: 

1, Small-scale fishery operations by canoe through a moderate surf in U, Africa, 
showing how the canoes can frequently be swamped and crews injured or over- 
fatigued in the operation* 

2. The operation of the twin-hulled vessel in similar conditions in W. Africa, 
showing stability of vessel in moderate beach swell and easa of handling by an 
experienced crew during landing and launching* 

The Chairman thanked Mr* Gifford for his very fine presentation. The films, in parti- 
cular, illustrated some of the difficulties experienced in fishery operations off the beach 
and gave a very clear presentation of a solution in at least one set of circumstances* He 
invited comments* 

At this juncture, Mr* Landymore (U.K* Permanent Representative to PAO) read his pre- 
pared statement, which is transcribed fully in Annex I. 

Mr. P. Gurtner, Chief, Pish Production and Marketing S^rvic^ (PIIK), thn presented the 
following (statement on PAO activities in thin field: 

Mr. Gifford has shown us an extremely valuable solution, one of many pocsitle solutionr 
to the problem that we are discussing here, I would like to toll you very brie ly of th^ 
direction in which PAO is progressing at the moment, because I think thio will bs a matter 
for discussion lat ;r. We are attacking the problem on similar lines to Mr. Gifford, though 
working on the assumption that the solution to this problem will be riven by a single-hull 
boat. This does not mean that we do not think that Mr. Gifford's solution is a /jood one, 
but we think that a single-hull solution is also needed, I agree veiy much that we are 
dealing here with the problem, not of replacing canoes or indigenous craft, but of creating 
an intermediate fishing boat of about 40-50 feet, having the right amount of power to 
handle the gear properly, to catch a suitable volume of fish and to land it in good condition 
on the beach, for processing or handling as fresh fish. That ie one part of the problem - 
to create that kind of boat. The other part of the problem, that of replacing the canoe, is 
much bigger. I would like to remind you of what Mr, Appleyard said yesterday - that ultimate- 
ly we roust ask ourselves how the fisherman benefits. The large mass of fishermen who should 
benefit are those at the lower end of the scale - I would not say down to the 100 dollars a 
year group, but perhaps to 1 000 dollars a year, which is still rather small. There, 
naturally, the overruling requirement for all solutions is economy. As Mr, Gifford has 
pointed out, it is not possible to think in terms of replacing canoes either by his twin- 
hull solution or by the type of boat on which we are working - the single-hull boat which 
may be a little cheaper than his, but not all that much. To give an idea of the problem, 
let us consider the beach situation, perhaps somewhere in Wort, Africa, Senegal for example, 
where the traditional beach-landing canoe ie known 'to be a very efficient fishing boat. It 
is somewhat different from what you have Been on Mr, Gifford's film, but it doe* the same 
job, it has about the same investment value, it gives work to about the same number of 
people. In most oases it cat oh a e the same type of fish, and it is a very efficient unit, 
contributing tremendously to the total fish csktch of Senegal, which on ttie consumption side 
is probably one of the highest per capita in the world - abour 85 kg per head. 
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On A beach there my be found something like 200 of these canoes, being used by 4-6 
people - a work force of about 1 000 to 1 200 people fishing with these boats. They repre- 
sent an investment , for the boats alone, not including their gear, of approximately 
100 000 to 150 000 dollars. Naturally f it would be unthinkable to give intermediate fishing 
vessels with 60 hp engines to these 1 200 fishermen, representing an investment value of the 
order of 5 m dollars. It just would not work* 

So we f have to attack the problem from a completely different angle, and economics will 
dictate how far we can go with complexities of design and material. Wo have calculated 
recently that in Senegal it would be feasible to replace these simple dug-out canoes by 
locally-built small flat-bottomed fibrofjlass craft, with a capacity of about 6 tons of fish. 
Because those would be used almost entirely in the pelagic fishery, catching sardines which 
have a rather low unit value as landod ashore, the cost of the craft cannot be more than 
approximately double the cost of the canoe; otharwioe it would not bo economically feasible. 
We have to build on that assumption. It so happens that we think that it is possible to 
build such a boat locally of fibruftlass. VJe hope that CIDA is going to assist the Government 
of Sona^al in developing such a solution. 

You may wonder why us are thinking in terms of fibreglase. This brings me back to 
Gon.-jthing that Mr. Clifford said about the cost of hi a boat . On i i>f the very reasons why we 
ajroe '-dth tlu Jrov^rnment of Senegal that a new material must be used, is the fact that 
timber for the construction of canoes is becoming very scarce and expensive, and with the 
gsmeral scarcity of timber in the world we must agrea that there must be other uses for this 
valuable forestry resource than making dug-out canoes. So another material is needed and 
wo think that fibreglase is useful in this context because many boats will be required to 
replace the existing canoes, calling for mass-production techniques, to which fibreglass 
lends itself. Mr. Gifford hopes that his twin-hull solution can be produced at a substantial- 
ly lower cost in a developing country uoinj timber, but I am not convinced that he is correct 
because of the rising cost of materials everywhere. 

I think we must divide the question of economics into two parts. He have first the boat, 
which with fishing gear IB the one essential tool of the fisherman. Whatever solution, 
whatever typc> of boat is evolved, it must in itself be economically feasible. I do not think 
that any fishery development in which the boat is known not to be economically self- 
supporting would be successful. On the other hand, I think that the infrastructure required 
to make the boat a success - whether in the form of jetties or breakwaters or winch systems, 
such as Kr. Gifford has described - need not necessarily be economically feasible in the 
sense that it must show a positive return on investment; that part of the investment might 
have to b: considered as a public utility, a social investment. But I am convinced that the 
boat must be self-supporting. I also think that it is not usually of much use to propose 
solutions to the beach fishery problem that require large state grants or subsidies. 
Possibly small grants or subsidies, such as taking the tax off fuel or partially meeting the 
cost of engines, could be considered. We must try to find, in each individual case, a 
solution that will fit the economy of the particular country, or even the particular area of 
the country, the particular fishery or resource or type of product that results from that 
fishery. 

That is not in any way a criticism of Mr. Gifford's contribution, but it is intended to 
indicate the thinking in PAO on these matters and the background against which we build up 
our effort a to provide different kinds of long-term solutions. 
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Prom a number of questions and supplementary questions by Wong Kim Tok (Malaysia), 
Bhafcta (India), and Messrs MoQrath (Ireland), Delap (Ireland), Adam (ORCD), Van Steenwijk 
(visitor), Ouitnar, Jyson and Ouoklan (P10), Mr. Oifford gave the following additional 
information: 

Mr. Oiffordt 



(i) Order of Cost of the prototype twin^hul led vessel. The only measure of cost 

available at present is the United Kingdom building cost. This of course is not 
a trae figure, because the craft is designed to be built in the developing country 
itself. In the UK a boat such as that described, with aluminium hulls, two 30 hp 
engines and the neoessary equipment would be 35 000 dollars. Because building in 
timber in the UK is no cheaper than building in aluminium, we considered if the 
boat were built in the UK it might as well be a long-life craft* We believe that 
a boat built to a simpler specification in a country with a good supply of timber 
and good timber technologists would be of the order of 25 000 dollars. Is to 
fishing capacity, we have had no satisfactory measured trials with other fishing 
boats. We have tried to organise trials in the OK, but in areas where there 
were unfortunately not many fish, and so we have no good comparison of fishing 
power. The boat's 60 hp engines develop nearly three-quarters of a ton of static 
pull, which is enough to pull a 7- fat horn headrope trawl, that it has more deck 
capacity than the normal boat carrying a trawl of that sise, that its hold capacity 
is equally good and that its cost is comparable, alt hough it is slightly more expensive. 
It compares well enough for a number of fishermen in the UK to be interested in it 
as a fishing boat, irrespective of its capabilities in surf; they feel that as 
a fishing platform it is superior to the conventional boat of similar sise and 
price, is to crew, a really good man could operate it single-handed, but 
normally four would, I think, be its crew. It could replace a large number of 
existing canoes, but one would hope that it would not be used in that way but 
rather as an addition to the existing fleets. 

(ii) Experiments in launching and hauling up without putting down skids. The skids 
are essential only to the extent that they reduce the power required to move the 
boat on the beaoh. The Danish out haul does not use skids, which may well have 
been the reason - or one reason - why it proved rather expensive. Without skids 
the hauling power needed is almost equal to the weight of the boat, whereas with 
skids this can be reduced to about Vi of its weight. The only disadvantage of 
skids is the labour required to move them about. The number of men which I gave 
earlier was for the boat's crew; a shore party is also necessary. The Ghana 
canoe shown had a crew of about twelve, but the party on shore required to haul 
the net which it takes in may be up to forty. One must therefore consider the 
whole operation. One point may be made; skids do use labour which is sometimes 
surplus . 

(iii) It is neoessaiy to wait for high water to launch on beach, and can the 

use its twn maoMLaeqr fer these operations; what about wear on the keel 
It is not neoessary to wait for high tide. If the beaoh has a very flat slops , 
so that it is neoessary to use the out haul, then it, is convenient to install the 
anchor so that the block will be exposed at the lowest of spring tides for 
periodic inspection. In that oase the boat cannot be launched at the lowest of 
spring tides. That is not a great disadvantage; many harbours cannot bs left at 
the lowest tides, and fishennen are quite used to working tides. If it Is really 
essential to leave at the lowest spring tid*s this can be done by moving tils 
anchor further down the beaoh, using a longer chain and inspecting the blook when 
the surf is low by lifting it between two canoes. As to landing, there is of 
coarse no restriction at any time. 



The boat f s Machinery can ba used to haul out 9 tat it depends very ok on the 
power installed. At present we use a light trawl winch, with a hauling capacity 
of about half-a-ton. That is all that is needed for trawls of tilt ti*t that would 
be used in a boat of this power* If this small winch is to be used for hauling the boat 
up tlvs beach f multipliers in the form of blocks and tackle will be necessary to 
givt the two tons required for hauling up v and there will be a lot of rope lying 
about the beach. The ship f s machinery could be made more powerful, bat as one 
shore installation will handle four or more boats, I feel that it would be 
uneconomic to increase the size of each boat's machinery solely in order to haul 
it out | when one winch on the beach can deal with them all. Farther, in the event 
of the boat's machinery being damaged no meant would remain for hauling up. In 
short, the boat's winch pan be used, but I think that on balance it is better to 
have the winch ashore* ~ 

The amount of wear on skids has been small* The amount of work done has also 
bean small, but we can learn from similar situations where skids are used for beach 
boats; these do last for many years. We use a fairly thick keel band - Y2 inch - 
and this will probably last for 8-10 years* The skids are greased and the wear 
is not great * 

(IT) What siie of propeller would be used in trawling? As to propeller size, the craft 
shown uses a 19" diameter propeller with 10" pitch, for a 30 hp engine on a 2t 1 
reduction. We could obtain more pull with this engine by using a 22-23" propel- 
ler, the static bollard pull is nearly 3/4 ton* While this is not exceptional, it 
it quite good, particularly in view of the shallow draft of the vessel, which 
draws only 2' 6". One reason for this good result may be the large flat area 
of hull immediately above the propellers, which stops air being drawn in. 

A number of points wre then raised in a free discussion, which would be 
better reported verbatim, since they covered several interesting and informative 
points* 

Professor Bruunt 

I have a few comments to make of a strictly technical nature, and a number of an 
operational nature* Mr* Oifford has taid that variations in profile steepness have to be 
considered. It happens that during the last ten days I have measured the variations in 
steepness on the very beach at Lagos to which Mr. Oifford has ben referring. I found the 
steepness to vary from 1 in 4 to 1 in 22. I do not know the frequency or distribution of 
these steepnesses, tat I think the mean was 1 in 7 or 1 in 8. I understand from Mr. 
Oifford that this presents no problem. 

As to operating conditions at Lagos, Mean Wave Height varies between about 0.7 m in 
January and 2.0 m in July/lugust . Breakers may be 4-5 m high, with long 14-16 second swells 
(as observed on 25 June 1975; which are probably relatively infrequent* This means that 
uprush velocities mty be 2-3 m per second under moderate conditions, tat 6-6 m per seoond 
during more extreme conditions, fflcids matt be designed to be stable under rather higfr velo- 
cities and also stable against sinking tee to scour. Hardwood my not be heavy enough and 
oast iron or reinforced concrete, of streamlined geometry and with wide footing, may be 
needed. 

The possible frequency of operation is very important. We need to be able to relate 
operational capability to wave action - that is, to breaking wave heitfit (H. ), and also to 
wave period (I^/P 2 ) * It is very nscessary to have a clear picture of the conditions under 
wfci*h a vessel oaa operate. If a certain type can optiwte on a greater mmber of days, then 
fewer vessels are needed. From what I have seen this type can increase efficiency, and 
therefore economy, very greatly* By efficiency I mean not only flit mmber of days on which 
they can operate, but also increased efficiency during operation* It Ibiju, 13 km Bast of 
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Lagos, a village of about 300 inhabit ant r>, one large canoe -7m long f 1 m wide and 1 m 
deep - is, according to the local people, the only boat they need. In Norvray and many other 
places we have changed from 5, 10 or 15 ton Sharks to factory vessels up to 1 000 or 1 ^00 
tons. This is economy. Technology should not be adjusted to people; they should be taugjrt 
modern technology, which in turn will increase their income, standard of living and safety* 
One surf-going vessel, Tor example the catamaran, migfrt replace 20 canoes, because it can 
operate more efficiently and on more days. If its probability of operation, the probability 
of getting out through the surf as compared with a normal canoe, is increased by a factor of 
two, and its efficiency three times, because it can carry more nerts and place more during a 
single operation, then the total probability of improvement will be six times. It will take 
oae time to Mke the necessary adjustments, but I do not think that it will be too diffi- 
cult to establish a more efficient operation based on surf vessels* But ire need data in 
order to be able to evaluate the technical and operational capabilities of these boats and 
so provide the economists with reliable data* 

Mr. Qifford 

I am very impressed with the figure for surf that Professor Bniun has obtained from 
Lagos* I did have the feeling that surf of these dimensions might well occur there, but 
it is probably rare., I would expect that during surf up to 5-6 m high, not 

many people would want to go to sea. But in general we found that on the Nigerian coast we 
were going fishing on many days t*hen the canoes were not. There was in fact one period when 
the canoes had not been out for three weeks when the Catfish was going in and out quite 
happily. The canoes were stopped by much IOSB severe wave conditone - probably in fact much 
the same kind of surf as was shown in the pictures from Ghana. The Ghanian fishermen are a 
little more experienced in heavy surf than the Nigerians, who tend perhaps to stop fishing a 
little sooner than they do in Ghana. I think that the Catfish, at any rate on the West 
African coast, could probably go fishing for 350 days in the year - the e:xtreme conditions 
are, I believe, quite rare. That would certainly give a much more powerful fishing 
capability and efficiency than the canoe. As to the number of people engaged in the fishing, 
the fishermen in Ghana refer to the nert as the important item. The boat serves the net and 
is simply an ancillary part of the equipment which takes the net out to sea, 



In reply to Mr. Gurtner, v/e are clearly in arrearoenb on many things, and of course I 
did not put forward our proposal as an exclusive solution. But I would query the basic 
validity of his comment that the craft should stand on its own, economically self -supporting, 
while the installation could be allowed to carry a subsidy. I am not an economist, but it 
does seem unusual. Certainly, as far as most of Duropc is concerned both the craft and the 
installation v/ould carry a subsidy. It soems to tnp that the fishing operation ought to be 
considered ae a whole. If we are able to develop between us a craft which in certain 
situations does not need shore installations, in place of a rather cheap craft which 
requires very expensive installations, then the whole system should be taken into account, 
including its life - and the life of the boat will of course be less than the life of the 
installation. 

Mr. Adam 

I agree with Mr. Gurtner that timber would not bring about any saving, not only because 
of the price of timber, but also because of the difficulty of finding the specialized man- 
power necessary, even for the relatively simple const zuct ion of this catamaran* As to the 
boat being financially self-supporting, I completely agree that this is indispensable. 
Subsidies given in many countries for fishing vessels have recently been followed by subsi- 
dies paid to fishermen not to operate vessels which cannot fish any more because the possible 
catches are below what the vessels need to be viable. 

I would also like to refer to the catamaran itself* Obviously, it is an excellent 
solution for surf tiding, but in wy opinion its greatest drawback is its speed when weather 
conditions are unfavourable. Certainly this catamaran can go out in conditions when no 
canoe dare. When it is out the catamaran is satisfactory if it has to trawl, because 
trawling speed is limited. But to cover a distance to the fishing grounds becomes extremely 
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difficult when weather conditions grow worse* For fishing vessels generally the ratio: 
speeds/length is about 1. I feel that with catamarans in normal t or shall we say less 
than excellent weather, one has to reduce speed for reasons of safety to something approach- 
ing *7 f which means that it is a very good machine for fishing but a bad one for steaming. 
Of course, sport catamarans oan sail very fast indeed but the discomfort is significant and 
the cargo practically nil* 

Finally, in order to reconcile the catamaran and the single- hull boat may I suggest 
that Mr* Ourtner should design a one-hull craft which Mr* Gifford would then transform 
into a trimaran* 
Mr* aifford 

I aim anxious to avoid any suggestion that I am hostile to mono-hull boats. We simply 
produced a multi-hull design because we felt that for certain circumstances this gave the 
best answer* I am not in fact a catamaran enthusiast, apart from this particular application 
My own boat is a mono-hull and will remain so. I certainly believe that there is a place 
for mono-4julls on the bfsach in certain circumstances* I think that there is something in 
what Mr. Adams eays about speed, but it is possibly a little exaggnrated - I think he is con- 
sidering racing sailing catamarans, which are totally different - it depends very much on 
hull design. It is true that we have to slow down in short, choppy seas but only, I think, 
to a factor of about 1. We have a water-line length of 34-35 feet and a normal speed of 
about 6 knots, a ratio of about 1*2* When it becomes relatively choppy we slow down to about 
6 knots, but we do this not because of slamming on the bridge deck - the waves hardly make 
contact with the bridge-deck, even going through surf - but because of the flat-bottom hull 
shapes, which are there to facilitate beach landing, we do get some slamming under the fore- 
foot. So one slows down to meet a short head sea, such as one gets in the English Channel 
whioh is much more unpleasant than the kind of sea normally met in the tropics* 

On the question of timber, the position varieo f of course, enormously from place to 
place* At present timber prices are ^oinft down because of the world situation. It is simply 
not true that labour is not available, that is a great generalization. In Nigeria or Ghana, 
for example, there is a good deal of first-class skill in carpentry - not only in boat- 
building but in carpentry, which is what is needed for this type of construction* In other 
parts of the world there is no timber or skill* Qlass-reinforoed plastic construction is 
quite satisfactory; we oan design boats in whatever material is appropriate to the situation 

Mr* Partner 

I agree with Mr. Gifford that there is no question of opposition. On the question of 
speed, I think that it might be a good idea to bring the speed/length ratio down to .7 f on 
economic considerations* As to comfort, when travelling in choppy seas and bad weather 
this is a very important point, but unfortunately if we ever succeed in developing a mono- 
hull configuration that oan do what Mr* Gifford's can do, it also is likely to be rather 
uncomfortable. The sheer necessity to keep draft low, for a given length and a necessary 
given displacement, will moan a* rather incredible beam. Obviously, it is essential to have 
a relatively flat-bottomed boat for ease of beaching - if we want to beach* We do not, 
porhaps, need to think of shallow-draft boats only in terms of beaching; they have other 
ues also* 

This little V-bottom boat (type BB-59) is a beach boat whioh 

we built in India in 1959* R 'behaves extremely well in very rough conditions because it 
is not an extreme shape, but is designed and built with the coble much in mind - the best 
hull-shape and resistance characteristics for difficult sea conditions* And that is 
precisely the reason for the boat's lack of success* technically it is a successful surf- 
boat* The full-scale version was intended to operate in plunging breakers, up to a limit 
of about 6 feet. It did that very well, but it has insufficient capacity to be a really 
successful fishing boot; it would be necessary to increase its catching power to the point 
at whioh it could make itself pay, as against the increased cost* So this boat is not the 



Mr* 



Mr. Oartner has indicated HLO's present approach to boaoh landing beats - the singlo- 
hall solution oosting about twice as nuoh as the oanoe. Mr. Clifford baa made a veiy valid 
case for using the catamaran, in that the large bean renders beaoh landing nttoh simpler, 
so that the boat cam be driven on and off the beaoh with very little skill. Thai is most 
interesting. His films showed the problems that the oanoe-owner can meet and the great 
skill needed to take the oanoe through the surf . If, therefore, a single-toll solution is 
introduced as a replacement for the oanoe, will we meet the same problems, the SMS risks 
of broaching, capsizing and the loss of gear and fish, to such an extent that the oataaaran 
is a more valid answer, even if more expensive? We have in fact been experimenting for a 
long time with the beaoh landing of single-hall vessels. There is an article on this work 
in Fishing Boats of the World, Volume } (DD 519-20) (Reference Ho. 3?). I was involved in this 
at the beginning in Senegal sad Mr. ftilbrtadsen carried the werk s*eh farther ia Dahomey. 
The illustration (see pp 5 19-80) shows the lines en which we were working; it is a simple 
installatien, involving a heavy anehor or series of weights - about 400-300 Ibs - placed e*t- 
side the surf-line, with a fleat te whieh a leng line oaa be attached and brra^it in te the 
beaoh. This is normally pulled fairly taat. The advantage ef keeping the rape tsmt is thatt 
(a) the risk ef broaching is reduced; (b) control ef the best is improved, aa* (c) pitching 
is reduced, whieh is important, particularly when going out. This system was used with the 
boat shewn in the small illustration. We went oat regularly in wave-heists * te 6 fast* 
It wa suiting, I must admit , but we had ne serious problems sad did net less or eapsiie 
a beat with this line system. So I think that there are valid solutions fer a small beat. 

For larger vessels, perhaps of the same order of coat as Mr. Gifford'e twin-hull boat, 
we are thinking of another solution and there is an FAO /Government Cooperative Programme 
proposal for the evolution of shallow-draft mono-hull vessels. These would not, however, 
be intended for landing directly on the beaoh, though they might be able to do so in ideal 
conditions and be hauled up by a winch. Basically, they would be intended to cross bars into 
shallow rivers. I hope that this conference will produce some ideas and costs for finger 
piers and other low-cost harbour structures for use by very shallow-draft boats, so that 
these would not have to go through the beach-landing operation bat could unload their oat oh, 
and possibly even take shelter, in fairly shallow water at not too high a cost for port 
structures. 

I would like to ask Mr. Clifford one or two questions about his Catamaran. What is the 
fish hold capacity of the catamaran? it what wave heights were you regularly able to go in 
and out during the trials without serious problems? f Was there a danger, with larger waves, 
when going out stern-first, of being swept by waves, and if you were oarrying trawl or gill 
nets on the deck was there a risk of losing gear, or of having it so entangled as to oreate 
difficulties for the fishermen operating it later? 

Qifford 

The fish hold capacity that we have set at the present time is six tons, of fish and ioe 
together. This is very modest, still giving about 2' 6" of freeboard. With the experience 
that we have had we oould, I think, inorease oapaoity up to about perhaps 8 or 9 tons* 

Landing is nuoh easisr than departing, and so we are neve* swept when coming in. Even 
if we were, flooding dangers could be overcome, for example by raising the hatch combings. 
It is therefore reasonable to assume that the boat has a* greater capacity than was 
at the design stage. Of course, if the freeboard is reduced r to increase oapaoity to roughly 
9 tons, draft will be increased to something over 3 feet aft, Aioh means ths* the bot will 
bsgln to cround while still in flirty bwpy surf, se this extra leadimg we%U be depemAegt 
on weather 



As te wave operating k eights, wt have not yet been stepped. Admittedly we have not 
tackled *ras mom than 7- foot Ub, bat at that k eight there were me prrtlems aad I A 

confident *aas, bow-erf, that ftgtre oaa be 



In the gtern-on situation we have differing views* I an inclined to be cautious and prefer 
to turn and 90 out bow-first ; others think that the boat would be capable of going oat 
bow-first through uch bigger waves than we have experienced* In fact, the bp* is not so 
isuch strejpt by waveaj a large (juantity of witter ie f however, dumped on the deck and does not 
flow off quickly. This weighs the boat down a little and gear does need to be secured under 
these conditions. So it seems easier to turn as soon as the boat is reasonably afloat and 
go out in comfort. 

Mr, R. Moor (Peiu) 

Considering possible solutions to the beach-landing problem, the vessels in use at 
present in Peru, in the regions of San Jose and Santa Rosa, cost less than 10 000 dollars, 
so the catamaran is quite expensive* Can Mr* Gifford say how his vessel would perform in 
Peruvian conditions, where the wave period is very long - a range of 10-20 seconds with 
periods of about 14 seconds predominating - and the foreshore is about 1 in 50, the inshore 
beach about 1 in 150? On this very shallow beach the waves sometimes start breaking 
400 meters out from the beach* 

Mr* Gifford 

It is difficult to compare costs when one is not sure what is being provided for the 
money* One has to compare like with like* Costs in the UK are bound to bs higher than 
those for boats bailt by the local fishermen in many parts of the world. I believe that 
what we are proposing would be of the same order of cost ae boats of comparable fishing 
power - perhaps a little more expensive, but of the same order. 

The wave conditions described by Mr. Moor are very similar to those experienced on the 
trials recently completed in Cornwall - the same beach-slope, wave period and wave height. 
On the last day of the trials the wave height was about 7-8 feet (2/2 meters) and the 
period about 15 seconds* The boat behaved well under these conditions* 

Mr* *J. Qmekian (MO) 

In a retort ItO/tforlA lank Mis si en to India, we efetaiaet seme figures fer beat tests 
whieh may be ef interest. The eest ef a 12-14 *ter beat, built ef timber em the Vest eeast, 
with gear (generally fer travliag), was ef the erier ef 15 tOO Ae liars. The 



yriae fer fibreglass, Mss-pi-ofeeeA, was atovt 18 MO t fl (MM Aellars fer M*s imaging 

f*M 13 te 1$ meters. 



In Honduras the fishing is at present by canoe* One man operates a 3 mater canoe, 
three men handling a 4 to 6 meter canoe with a small gill net* The fishermen cannot afford 
to buy these; they are rented in exchange for half the value of the catch* These boats 
are going to be replaced by 32-foot (about 10 meter) fibreglass boats, at a cost estimated 
on American prices of 35 000 dollars. A lower-priced beach boat than this is an essential 

introduction in these circumstances* 

< 

la Java U 1)72 saeh a Missiem was givea figures ef fish laaAiags vhisk, fewever, 
s*gr w lger be *f t* Asftet ft* teas ef rnriae fish were lanAeA, mainly tar 

1-3 man oanoes, involving perhaps 850 000 people in this small-scale fishery 
operation. The most optimistic estimate of the possible increase in landings was 10 * 
An effort was made to acquire 1 000 mechanised craft, which would esploy 4 000 mm - and 
take away the livelihood from yavhafs 1H OM aea. The fish we*14 e aelA a* half te t*4hirAs 
of the existing price, thus taking away the livelihood of perhaps aaother 250 000 aen. It 
isn't easy to set the answer. There is, I think, a parallel in the case of the oat*aaxmn, 
er tits 15-16 mater mono-hull, as against the canoe* I will pot forward this question -do 
we always really need a larger boat? 



Mr. Qifferd 

If the larger boat is to be fishing the same grounds there seems to be no point in 
introducing it* The important question is whether the new intermediate boat will give 
people the capability of fishing new grounds. This is particularly relevant with changes 
in the lavs of the sea f where other vessels may be excluded from a country's fishing ground* f 
giving the country the opportunity to fish them themselves. I think these art the sort of 
circumstances that justify the new boat. As to price, 28 000 dollars for a 14-meter 
glass mono-tall boat (allowing for the fact that the twin-hull boat is the equivalent in 
terms of power of a slightly longer mono-hull ), is probably a little cheaper tat not signi- 
ficantly so. Also y it should be noted that our two twin-hulls are the first of their kind 
that have been designed by us, or indeed by anybody , and there is a great deal of room for 
optimizing economy in construction. 

r. van Steenwijk 

He had in Holland, in the 19th century, a big square fishing vessel , the Boomer. 
They were beach-landed and they had a very short life - 4 or 5 years. Did you carry out any 
durability tests, for example by hitting the beach 20 or 30 times? 

Mr. Qifford 

The boomer was of course a mono-hull boat, a large, heavily-built timber vessel with 
considerable draft , which would have grounded where the surf was fairly high And would 
therefore have received considerable pounding. Timber craft at that time were of a sort of 
basket -like construction, and since the joints and fixings were doubtful, very massive 
timbers had to be used. With modern techniques, using glues and resins and sheet material, 
the durability of craft is much greater. However, the important point is that we avoid 
pounding, and if a boat can be designed to have only 2*6" draft, then whether it is a mono- 
hull or a nu.lt i-hull, it will not be pounded. We have not, however, been operating long 
enough yet to be able to produce evidence of durability. 

Mr. van Steenwijk 

Apart from the pounding, if a boat is lifted out of the wftter or thrown up on the 
beach, it must be harmful to the engine. 

Mr. Partner f 

Const motional technique* have certainly advanced tremendously in the last 50 years. 
It should be remembered also that in the 19th and at the beginning of this century, most of 
the mechanised timber fishing vessels in use were derived from sailing craft and were built 
to quite a different const motional standard. They did not need the stiffness that an 
engine requires. This is no longer a problem. 

I would like to comment on Mr* Ouokian's poixt about the landing of 800 000 tons of 
fish In Indonesia* The basic problem is that , before one considers either replacing canoes 
with asll boats or introducing what we have come to oall an intermediate fishing boat in 
aoross-fceaoh operations, one mast first consider what the boat, is supposed to do; what 
resources will it have to use? The answers will set the economic base for what the boat 
will actually oest. la short, you must start with the flah. It is of little use to o**~ 
sider only the price ef the boat aad to decide that one looks too expensive, one seems abevt 
rijhtf without rr*ii*** gl g the whole picture - the price of the vessel, Its o**t in rel*tien 
to the oatoh, the price that can be obtained for the fiah on the local market, the possibi- 
lity that, beoaaae the veasel lands a belter floality oat oh f this oan be prooeosed or txmas- 
farmed iste a prodttot that la apt neoeaaarily consumed in the immediate area in wfcioh it 
urns oaugbt tat can travel. This in turn may open up an export market with larger eaming 
possibilities than a leoal market could provide. It is a very complex question. I do not 
think that there is a serious technical problem; the only problem is that the technical 



solution has to match the economic possibilities. This at times oan be very difficult* 



One objection to the use of the t win-tool 1 vessel in my country is the use there of re- 
conditioned engines f which are available in a very limited range of sises, say 60 to 80 hp* 
To use a t win-tail 1 would mean either installing engines which are too large, or baying ex* 
pensive new engines which would be very costly in relation to the total capacity outlay. 
With snull boats, fishing is confined to a small strip of ooastal water and this has already 
been fished with standard resources to its MUTimum capacity* To increase investment would 
not therefore increase production very ouch* I wonder how this oan be overcome? 

itr Oifford 

He started with the two-angine concept for a number of reasons; to give manoeuvra- 
bility and to obtain raaxinmn power from the installed horsepower, by locating the propellers 
under the hulls* There is one man in the UK who is operating a practical fishing catamaran, 
of about the same si&e as curs, which has the engine installed on the bridge deck, with an 
inclined shaft to the propeller low down aft. I have seriously considered this arrangement, 
but it does sacrifice some of the remarkable manoeuvrability achieved by the twin engines - 
which may indeed be a great deal more than is necessary fer practical fishing* We oould 
perhaps turn in the surf with a single engine installation* I hope to try 

this cut* If it successful it would mean that one of the 60 HP engines referred to by the 
last speaker could be installed on the bridge deck* It would be necessary to change the lay- 
out of the deck but plenty of deck space is available and this could undoubtedly be done. 

As to the coastal strip being already fished to its maximum capacity by the small boats, 
there are fish beyond this region and at present there are not boats of sufficient range. 
It is necessary, therefore, to solve the beach problem. 

Mr. Wong Kim Yok 

I dp not think that it IB a beach problem; the problem is to provide facilities for 
keeping fish fresh for more than a day or two* 

Kr* Qifford 

If more powerful bests can be built that can go much further and exploit resources 
which at present are not being exploited, this would be the intermediate boat to which 
Mr* Ghirtner has referred - whether it be mono-hull or of any other design* Provided it oan 
meet the special 'engine requirements, this approach would seem to me to suit the Malaysian 
situation* 

Mr* Quddsn 

On the West eeatt ef Malaysia in Pememg, the vessels are ef shall** draft, abeut 
2'*", with rsMmiitieme* emgimef. fhegr fft ewt im the mernimg art refaum at might. This 
fatten was set V the easterns ef the Ofeimese fishtrmen rather thma Igr tt* lee-wiyim* 
eapaeity ef the Wats; seme ef the Watt did take lee and eemld hare stewed emt all 
There is eertaimly a* artifieial restrlttiem im this ease* 



j I v*ftU like te thak Mr. Oifferi fer a f^fer wki* has stimulated a very wiie-raagimg 
am* lively ttseussiem, sad will ne Aeubt hl f the** wh* have prrtlMs im this fieU. 
is 1m all emgimeerimg situatiems there is me mniqmt seltrtiem te all preVleMi bat tksre are 
soUtiens wkioh eaa selve imiivitual preblems ami oan kavt widespread apjlisetien. 
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4. SESSION in 

Statie 8t ruptures - e.g. Open Jetties, Breakwaters for Use in the Development 
oT"Small-Soale Fisheries! Introduced by Mr. J. Pilon 

Mr. J. Pilott 

In this paper I deal with Static Structures - Jetties and breakwaters - used in the 
development of small-scale fisheries, in their relation to the natural conditions to be 
fouqd on a sandy coast. There are two types of sandy coast; open shores interrupted by 
tidal inlets or estuaries, and open shores with littoral drift. An open shore interrupted 
by an inlet or estuary can be in equilibrium, it can be eroding or it can be growing. Every- 
where the estuary is either changing, or in equilibrium; this may be due to the sand trans- 
ported by the river. The transport of sand by the river may cause difficulties, changing 
the river discharge. If a dam is built in the river, as in Egypt, the amount and type of 
sediment transported is altered and the coast starts to erode. If the amount of sand or 
sediment transported is high, as for example in the Rhone, the river delta grows out to sea. 

On ap open shore with littoral drift, the same situations can occur - equilibrium, 
erosion or growth. A coast built up of sand has a changing character under the influence 
of waves and currents. However, you get quite a different idea of a sandy coast if you look 
at it at high water, from that which you see at low water. This can cause difficulties if 
you rely on other people's ideas of what is happening on a coast. Occasionally on a trip 
along the coast I am told that the coast ie changing very much. In fact nothing is happening, 
only that the water level was different at the time of the visit from what it was at another 
time or on another day, or during a storn or in calm weather. The surface of the strand may 
be flat, but not necessarily so; it may have ripples. If you see a beach at low water and 
again at high water you may see many ripples. If you return after a month and see no 
ripples you may think that the beaoh is changing very quickly, that sand is lost or that sand 
is brought in by waves and currents; but you cannot be sure of this. Ve have therefore 
made measurements on a northern part of the island in the Netherlands, on a coastline 2 km 
long, over a year, and have found that all changes were changes from the winter situation 
to the summer situations no sand had been transported by littoral drift. 

To get a true idea about such things you must sample the data. I do such sampling 
every day in my work. 

In effect, the surface of the beaoh is modelled by nature - by waves and wind. Diffi- 
culties are also caused by wind, which can blow along the beaoh and transport much sand. 
I can illustrate an example on the Netherlands coast where there is a small fishery harbour. 
The harbour authority people have said "we oust dredge the channel; sand is blowing over 
the beaoh and is causing the depth on the channel to vary. We must have adequate depth for 
the fishing boats." Research of the problem has shown that the channel is not changing but 
that the surface of the sand bank is. Aerial photographs can be very useful in studying 
such things, but they must be interpreted correctly to obtain the true situation. 

In the Netherlands we have both types of ooastt open shores with littoral drift and 
open shores interrupted by tidal inlets or estuaries. Small fishery harbours have been 
developed and built on both types of ooast. On open shores interrupted by tidal inlets, 
the harbours are controlled by sluices. Behind the sluices is the polder -' land below sea- 
level, of which we have a great deal in the Netherlands, through which water is discharged 
into the tidml inlet. Bearby, houses are built on the dykes. The laywrt of these harbours 
differs from place to place but the principles are the same, Ijr low tide the water is dis- 
charged into the tidal inlet, sad this is important because the tidal movements cause silt 
and samd to be deposited in the channel, but this ia removed by the stream of %*t*r 
discharged tkroarfi the el*ioes. This happens not only through the flow of wattr tet also 
because of its different density. The water from the polder is fresh water; that in the 
inlet is salt, and the two do not mix easily, so there is heavy turbalenoe and this 
displaces the silt. 



ai 



These harbours aro bailt of local material. In the past noh use was M*t of Mattresses 

or fascines, woven from willow branches out every five years* Those ars pinned down to tke 
face of tko Aas* Tkose withstand t ho art i cm of the water and trap the pilt, This io a Tory 
good oanrtwwrtionf thort aro esmaylo* la mom barbomrs in tho Hothrland that hare looted 
for oeotarios and aro it ill oporating rorj well. In othor plaooi tko turn* are constructed 
with timber alonej these hare give* some trouble la the part* Later dam wore Mde of *tone 
in several places* Those harbours aro naturally looatod in a galley in tko imlofc. There 
are two tfpoo of fladH fAllegr - flood galley and ebb galleys. With both it is possible to 
maintain d*pth in the harbour to MM extent by u*img tko rush of water from tko polder. 
these Mall flokory karbooro aro mood alao for arloaltmral product s f which aro traa^ortod 
by urt or to tko little towne in tko neighbourhood, on other ielande or aloa< tko ooart of 
tko letherland*. 

to to open ohorea with littoral drift, there it a loaf beach fro* tko Hook of Holland 
to Bon Holder* In tho feurt t landing operatione wore aorote tko boaoh, tko ohipe standing 
term-on to tko oho re* To paoe throa^i tko broakoro io diffioolt and hao created many prob- 
IOM along tko Motherland* ooaot in tko past. Moreoror there ie a further problea that 
dnring gtormi tko ohipe My bo lifted by high gtorm tidoo and washed up into tke dunoo 
Many chips wore lost In this way. And *>, sons 30 years ago, tko gwrornaeut decided to oon- 
stiuot now fishery harbours on tho south ooast, on an open shore with littoral drift* Thus 
we got tko harbours of Soheveningen f Ben Holder and Ijwiiden, idxore most of the fishing craft 
concentrated. After the serere floods of 1933 and the adoption of the Dogger Plan, all ships 
aro now concentrated in those harbours since that date. 

It is important in such harbours that tko approach channel should have sufficient 
depth and that it should not pass through tho breaker acne* In recent times there has boon 
ftolh discussion with nautical pooplo, and general agreement has boon reached on tho design 
of harbour entrances. As civil engineers wo can design harbours, but tho pooplo who mist 
use them aro not civil engineers but fishermen and it augt be made as easy as possible for 
then tc enter and leave tho harbour* In particular, the entrance must be safe for them 
during heavy weather. 

In general, tho construction of static structures in coastal areas disturbs the 
equilibrium of tho nature and amount of this disturbance, but seme idea of it can be obtained 
from measurements made before tho work starts - a detailed reconnaissance, including basic 
engineering surveys, are essential* 

Mr. Pilon, with tko aid of a map and some sketches, illustrated some of tho ways they 
have protected sections of tks lotherlands coast most open tc damage by drift* 

In certain locations earlier groynes were erected and destroyed by bad weather condi- 
tions. At many points extensive groyne systems wore erected since the flood disaster in 
1953- 

For a considerable period there was much discussion and many experiments conducted to 
determine tke length, tko spacing and t>e sngle of tke groyne to tko coastline which would 
give best remalti. As a remit, smaller groynes wore const nurtedi tko actual distance be- 
twoon tko groynes was, hcworer, a very important factor and was found to rajy over many 
different parts ef the ooast. 



There aro throe Mia typos of groyne | those of stone and bitumen, those of timber posts 
and those formed by piling up sand. Bach has its own advajrtage, but there aro several 
disadvantages too, e.g. the cost of maintaining *t nurtures ou oh as timber posts, and tko 
provision of rocks * a stereo commodity in msny parts of tko 



Always one mst be oaroful never to disturb natural conditions, one m& have ffcll 
infoimation on wh*t ie likely to happen, bt this ii f rodent ly utt easy. 



With regard to constructing breakwaters in the Netherlands, we do a great deal of , * " 
measuring of existing conditions before starting work, for model gtudies, for basic 
engineering surveys, to enable a number of alternatives to be examined. When woifcing on a 
coast, berth in the Netherlands Slid in other countries, the history of the coastline - what 
has happened in the past must be studied* Thus you get a picture of the ooast and how it 
has changed in times past* Old charts and maps may give much information. In some locali- 
ties jit is possible that detailed soundings may have been made ty hand; we have sometimes 
found these recorded on maps of the 17th century* These give a real picture of the develop- 
ment of the coastline in the region* 

One of the questions to be asked is - is the coastline in equilibrium? Is it growing 
or has it been growing? How much erosion has occurred? On some parts of the Netherlands 
coast the shore is moving back 700 meters in a year - a great deal* If we study the maps 
we can see that the ooast was more to the west than today. Net eoro logical data is also im- 
portant, particularly records of wind. In several countries the rainfall over the year, 
and the frequency of rainstorms over several years, is also very important. This is not so 
important for us, but we are aware that the discharge from the Shine changes from year to 
year, so that the amount of sediment that it brings to the coast varies to an important 
extent* We must also know the frequency and direction of winds over a full year. It may 
be possible to obtain this information for several years back. Even more important is a 
knowledge of what happens during storms - and hundreds of storms may occur in a period of 
ten years. On the Netherlands ooast we may have only one severe stem in a year, or we can 
have as many as five* And the effect on the ooast of one storm in a year is quL e different 
from the effect of five. For the design of some structures the depth of water is very 
important - and changes in the depth can sometimes be seen from old sea maps* The underwater 
contours My be parallel to the shoreline but this is not usual* Changes in the contours 
are of great interest* Information about erosion and about the stability of the coast can 
give an indication about the future* When designing structures one looks for deep water 
close to the shore, to give short structures and short shipping channels* This is also very 
important for economical maintenance, especially in the small-scale fishery sector. 

Information is also necessary on tidal movements - normal tide, low water, hii water, 
Spring Tides. It is erven more important to know the water levels during floods and the 
frequency of those floods* This will give valuable information about the coastline. Waves 
mast also be measured* Wave measurement is carried out $11 over the world in different wsys. 
la my department in the Netherlands we use poles, placed in water depth of 5 to 10 meters 
below mesa sea level, with the necessary instrument at ion; wave-amplitude recorder or 
electric step-gauge. Both instruments give information about wave height over a period* 
The wave-amplitude recorder, which we have used for 20 years, is a very reliable instrument, 
but the wave-amplitude worked out from the recordings takes a great deal of time* We have 
therefore developed in our service a new method, which reduces the time required by half. 
We have 11 of these poles, which indicates the amount of work that we do* Ths electric 
step-gauge makes it possible to work cut the recordings by computer, but I believe that in 
several countries this has been a more difficult exercise* 

With wave measurements over a couple of years one has good knowledge of wave movements 
in an area. But it is very difficult to find out what happens during floods and storms - 
how rapidly does wave-height increase? I have seen wave heigfrt increase in 2 hour* from 
30 cm to Mrs than 2 meters. Obviously wave height is important in the design of a structure. 
Knowing the wave height it is possible to design more economically. This applies particular- 
ly in the design of fishery harbours. In those countries where mon<y 1 limits* it Is very 
important te hare full information - for instance, for idwrt wind direction is w*ve height 
at |ts gree*e*t? and is it at its highest for a few days or for a month in the yoar? 
AnftlTslng *h wind direction Mkes it possible to achieve more efficient harbour dMigns* 
Another factor is the wave period. Hong the Netherlands ooast we find waves of 6 seconds 
period, tat almo of 15 seconds period when the wind is from the North - from the Atlantic. 
If there If * 0t*r there it can generste waves of even longer period* 
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If one is making * survey, thai sampling of the bottom My be ispertaafc. it fir*t f in 
the Netherlands, we thought that we should know if the grain-aiie is 1JO or 200 micron*. 
More information wae not important. Now, with larger and larger constructions, we need more 
information. If samp lee ae taken across a tjpioal heaoh sereral sises of grain will be 
found* On the beach it my be 150 mi crone. In the dunes smaller grains will be found f 
140-150 mi crone. In the breaker zone the grains can be 200 microns; farther oat 300, 400 
or even moye* What has happened is that the grains in the breaker tone become smaller and 
smaller. Sand is blown to toother area and back again to the same place; this nay be 
material of 50 microns grain si*e. There may be a proportion smaller than 50 microns - as 
much as 10 . When designing structures it is important to know the grain-sise outside the 
breaker sone f especially if local material is to be used. And so bottom-sampling is becoming 
more tod more important, both along the coast of the Netherlands and in the North Sea. 
Something elae can be found lay sampling - the percentage of silt present. The amount of silt 
present will give an indication of the current velocity at the bottom; the more silt, the 
lower the Telocity. This can be useful to know in a first survey of looal conditions. 

Is to ourrewt measurements; the normal procedure is to take measurement s from a 
measuring vessel; a small vessel may be used in a coastal area. For measurements in the 
open sea a larger vessel would be necessary. In order to measure the current from a vessel 
the weather mart be suitable; wave height must not be excessive. There are now instruments 
that can be laid on the sea bottom or at various depths. In the Netherlands we are fortunate 
in having 10 to 20 of these instruments, which we use in order to obtain data about conditions 
along shipping channels. Normally, the instruments are laid down for 88 days - that is, two 
tidal cycles. In normal weather conditions, it will be seen that current velocity and 
current direction do not change very much. This can be learned also from the measurements 
taken from a vessel. But during storms quite different types of current velocity and 
direction will be observed. Directly after a storm, when the water is seeking to regain its 
old equilibrium, current velooity will be at its greatest. For example, in a channel where 
the current maximum is 50-70 cms per second, after a storm it can be 100-150 oms per second. 
So, if you find yourself in a region that you do not know well, it is a good idea to install 
instruments at a time when storms can be expected. During and after storms, with large 
current velocities, and with current directions that are not found during normal circumstances, 
there may be a greatly increased transport of sediment. We have been finding, in some plaoes 
in the northern part of the Delta region, that after a storm millions of cubic meters of 
sand have been moved from one area to another. Naturally, this is undesirable. If something 
can be learned about these things one is better able to design coastal structures, 

Another way of making measurements is by floating poles. These will give an indication 
of the current direction - whether it is normal, parallel or at an angle; the same sort of 
pattern can be obtained as in a model. We use these very often in the Netherlands; they 
give a good idea of the whole situation in an area. 

In recent years we have also done a lot of measurement of silt and of chlorides - salt 
in water* It has been known in the Netherlands that in a normal situation in a polder at 
the point of discharge of water where ney land is growing, at the side where fresh water 
flows into the salt water there is heavy sedimentation* This occurs along the northern part 
of the Netherlands and at several other plaoes* When fresh water and salt water come to- 
gether sedimentation is always possible* This can be observed in a new channel which has 
recently been dredged into the North Sea for the Rotterdam waterway, where silt is being 
deposited 25 km off the ooagt. One can see from an aeroplane over the sea the line of 
separation of the two types of water. The fresh and malt water do not nix quickly, go that 
the line of separation can be followed for 15 km from the coast. Samples taken from the two 
ides show marked differences in sediment and malt in the water. The same thing can be seen 
in the mountains when two rivers meet; one from en area where it has been raining, carrying 
silt | and one from an area where there has been no rain, bringing olear, fresh water. 

We use aerial photographs very often in hydrometry f especially in the neighbourhood of 
harbours, it the fishery harbour of Schevsnimgen there is a little inland channel which is 
not used frequently, but which brings fresh water into the harbour. Ve have made aerial 
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photographs jtnd have set up measurements, which bare shown that there is more silt in tfce 
part of the harbour where the fresh water enter* than elsewhere. It im not necessary to 
hare special photograph* - ordinary food quality blaok and white are quit* satisfactory. 
In several Afrioan and Asian countries the governments have had ertensive aerial photographic 
flights made, for survey purposes; these records oan he used to good purpose* 

I have said something about measurements. During my work in the Netherlands people 
from many parts of the world have asked us what measurements should be made in ooastal areas. 
If they are told to use instruments they think that this is quite easy to do. Unfortunately 
it is not easy to interpret the results of such measurements when designing a harbour or 
other structure. Too often t the designer thinks that he knows what is happening* Professor 
Bmun spoke about the 17th century Netherlands engineer , Andreas Speerling. Me work today 
in the same way as he did in past times. Whatever is constructed, the disturbances caused 
should be as small as possible. And so in the design of harbours, or breakwaters, or in 
any ooastal engineering, one must proceed step by step, gathering information, getting ex- 
perience, learning more and more about the possibilities; learning from nature. 

I would like to say something about breakwaters. Naturally, there are many possible 
ways of constructing breakwaters* In designing harbours, however, it is very i sport ant to 
make certain decisions. It is possible to construct a harbour with breakwaters which will 
require a great deal of dredging every year to maintain it. Is this important? Or is it 
more important to give protection against waves? and waves from which direction? It may 
be decided that maintenance mast be small and so a harbour must be designed that will 
require very little dredging, or it may be decided that a harbour should give protection 
only from one direction. 

The handling of ships has already been mentioned. The navigational quality of a harbour 
is very important. In the Netherlands we give more and more attention to this aspect, not 
only in major harbours but also in fishery harbours. Talking with fishermen gives a good 
picture of the problems where angle and width of the harbour entrance can be very important. 

I have spoken of the material used for constructing breakwaters in the Netherlands. 
In the past and again at the present time we have used local material. This, I think, is 
especially important for countries planning to build new harbours for small fisheries - 
what materials are available close to the coast? Does the stone, the grain-site of the 
sand, make concrete possible? Is timber a possibility? In the Netherlands we have had, 
since the second war, difficulties with foreign currencies and this has led naturally to the 
idea of building dams and dykes with the material available in our own country* In the past 
we used basalt for the dykes, but this must be imported from Germany or France and is very 
costly. So we have changed over to sand, to asphalt for the wave area, and to gravel for 
the filter layers. Air vents are also necessary to allow the escape of air compressed in 
the upper part of the breakwater when water-level changes in the dyke. 

We have learned, therefore, from the work that we have done, that we must use the 
material that we have in our own count ly. From what I have already heard here, I think that 
this must be the approach in other countries wishing to develop new harbours for small 
fisheries where the use of well-known nv thods oan be very important. The local people 
oan work together to make dams, breakwaters and harbours by methods that they know. 
On the other hand, as in the Netherlands, progress with new materials and new ideas is also 
important. 

When the work has been completed and the harbour is ready it is most important to 
continue making further measurements, to find out what has happened after the construction 
of the harbour. Difficulties *y occur in the future, but if you have the information that 
measurements oan give, you may be able to anticipate difficulties and take measures to pre- 
vent them. One hopes that difficulties will not arise, but at least the continuing measure- 
ments will make it possible to foresee them. 

In conclusion. I hope that I have been able to give you some ideas that will be usffcl 
in the development of small-scale fisheries and in the design of structures along difficult 
coasts. 
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the Chaiiwan thanked Mr* Pilon for bis fine presentation, in which he had illustrated 
o many of the great difficulties experienced \jy civil engineers alone the ooagte of the 
Netherlands. He requested comments and questions from the participants* 

Questions 

On a Dumber of (juestions asked and coBents given by, amongst others, Professor Bruun, 
Messrs Belap f Clifford. Baratono, KoQrath, Moor, Quokian f Breimer and &skta 9 tke 
replias ware givem: 



Mr. Pilom 



(i) Somewhat similar oonditions to thoee of the sandy beach of Holland 

3an relioe Ciroeoi a 1 bout 90-100 km south of Rome t w re recent artli ^ 

nave paused serious erosion to extensive sandy beaches whiph had been 



laboriously built up over the centuries* On illustrating the approximate data, 
Hr Pilon was requested to explain the reasons. I have known tne situation at 



La and San Felloe for some years, and I am aware that the wave action 
there can in certain ci room stances be higjh for the Mediterranean* I think that 
the structures built there have combined with the wave action to change the 
direction of the currents along the coast, So 9 on one side sedimentation is 
possible^ while on the other side the change in current direction means that 
there is erosion. But as I have said before, you must take measurements in order 
to know precisely what is happening. The situation is somewhat similar to that 
oocuring on the Netherlands coast in the neighbourhood of Soheveningen. There 
we built a new harbour breakwater out in the saa. Model investigations showed 
the current direction to be parallel to the coast. However, we took measure- 
ments and found that the typical current direction for some hours of the tide 
was at an angle to the coast. I asked myself if the measurements were correct. 
Then I visited the beach and found tomato skins that had passed out through a 
sewer, floating off the beach, and moving in the same direction as indicated by 
oar measurements. 

At this point, Dr. Baratono (Italy) gave the following supplementary data on Circeo, 
since it was his office that was dealing with the problem: 

Between San Felice Circeo and Terraoina over the last few years the sea 
has eroded the coastline repeatedly, near San Felice and near Terraoina. A 
Study has been undertaken to find a solution that would slow up this erosion. 
The principal wind directions have been studied, but it has been observed that 
the most dangerous is that from the south. Among the various solutions that have 
been examined - breakwaters, artificial islands, submerged groynes - the T-shaped 
breakwater, placed at intervale in such a way as not to disturb swimmers and 
tourists, would seam to be the most suitable* 

More information on the Ciroeo problems was provided on loan from Dr. Baratono f s office 
files to be read V interested members of the Consultation. This included results of all 
surveys, and an historical review of the situation* 

Profesaor Bruun also gave the following informations 

I do net know this site, but it would seen ttefc we have the beginnings of a 
toabolo* this is in fact a typical case, tttum naves oome from one direction, 
oosteiv^irrents are set up, eddy currents, which deposit sediment because of 
loss of energy* In other words, the regimen of tke shore is changed. As to 
T -groynes, these are well-known in Italy, aad I think la Spain, in las*aofcuss*tts, 
on the Banish west coast aad elsewhere. They work by changing the characteris- 
tics of the wave-action. Instead of waves with a steepness of .04 t *0$ or .06, 
which will flatten the beaoh profile, the steepness ratio is lowered. 
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Laboratory experiment* will show that the dimension!*** ratio, /L f or 'L0 f i* ** 
oritioal at about .025. If th* ratio i* higher than this the beach profile irill 
flatten; if it i* lover the beach will go the other way, becoming at eeper. A 
great number of beach profile* have been studied in Denmark f and it i* found that 
in certain year* the profile varie* in one direction, in other year* in the 
oppovite direction; the direction ie related to the wave-form. In California, 
in Miasion Bay, the oritioal ratio a* between building-up and eroding wove* i* 
more nearly .01 (that is, height 1, wavelength 100)* With these TV-groyne*, the 
wave-height out aide may be 1.2H, and this i* reduced by the groyne to .5, .3, *1 9 
changing from a steep, eroding wave to a constructive wave. Many year* ago I 
experimented with T-groyne* and found that the spacing can be adjusted to local 
condition*. In Holland the spacing is, I think, 1 to 1 - spacing equal to the 
length of the groyne - er 1 to lV2. On the Banish west coast the spacing is 
1 to 2 or 3 In Italy and Spain spacing up to 1 to 4 or 5 i* satisfactory. 

Mr. Pilon's presentation is very important. It i* important to di*ou*s how 
inexpensive structures may be provided for small-scale fisheries and fishing port 
facilities* Mr. Pilon referred to willow (fascine) structures, and the very 
streamlined Dutch groynes which consist of a core formed of anything from sand to 
rubbish, or other quarry or structural waste, armoured by basalt priam* and rook 
pavement of various types* Such structure* may be used at low to medium exposed 
shore*, a* i* the case with the Dutch groyne* in North Holland. 

On more exposed shores, structures of sturdier design are needed. For email- 
scale port installations designs have to be simple and economic* If rook of the 
proper *ice is available the "conventional" rubble mound structure i* probably the 
most practical and economic design. Present design procedure* are, however, under 
review and the PIAJfC has set up a committee called the Wave* Committee, which will 
publish in 1976 its findings on the design of rubble mound breakwater*, a* well a* 
vertical wall* and composite breakwaters* So far, the finding* of this committee 
may be summed up briefly a* a definite need to improve, or rather to modify, the 
available design formulae which do not take into account the wave period. It ha* 
been well demonstrated by numerous teat* and practical experience that wave period 
may be of major importance, since structures have collapsed under wsvve action lees 
severe than that which they were designed to withstand, due to "resonance phenomena 9 * 
between structure and wave action. Design formulae which do not consider wave 
period are therefore inadequate. It i* also clear that breakwater geometry end 
the distribution of armour rock can be designed to be much more stable, and at the 
same time lee* expensive than by the present practice based on orthodox, entirely 
empirical rules and procedures. 

Where it is difficult to get heavy armour rock, smaller rook may replace it, 
if it i* "glued together" with asphalt mixture*. There are many examples of 
successful structure* u*ing rook asphalt, for example in Holland and Denmark. 
This can be valuable when low cost is an absolute necessity, Vertical wall* - 
for example in the form of caissons, large block* or pile* - are not too common 
in the design of fishery harbour* because they are usually too expensive, unless 
the harbour is located in a *heltered area. Some relatively inexpensive hollow 
pile or tube wall* have been developed recently, for example by the Raymond 
Construction Co. in the U.SJU These tube*, which may be 1 to 3. meter* in diame- 
ter, are oast by rotation in section* 4 to 6 meter* in length. They are provided 
with a great number of pipe-holes oast in the concrete, parallel to the axis of 
the tube. Cable* are carried through the hole*, making it powlbl* to post -stress 
everal tube* together to make up the required length. Th*'tub are jetted 
down (or may be dug down, using a grab inside the tube). Such pip* breakwater* 
have been built in Japan, South America and in place* in Texas whesre wave action 
wa* moderate. They are usually filled with *and. On more exposed shores it may 
be neoe**ary to place a rubble mound in front ; in any oae a bottom protective 
apron - for example a 1-2 feet thick layer of rock, i* necessary in front of them, 
to protect against scour. A oap may be cast on top to provide a wave-screen 
against excessive overtopping. 
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Up* OLfforA also added A oontribution to the reply: 



I would like to comment on this question of **ve characteristics* In effect, 
Whs* h* been maid is that long^-period waves oause accretion, while the short - 
period wave is the eroding M*YO* The first system is generally caused by distant 
storms; it is a letnf-fttoh system and is not affected by local weather* The 
* dee*ging, eroding ware is very often caused by the local weather system* Now the 
system likely to be dominant is normally determined, as we have been told, by 
Obtaining the best meteorological records available and analysing these over the 
longest practicable period of time* We than use the vector diagraas derived from 
this analysis in designing works for the future* But recent reading and studies 
on this subject have shown that in faot there are indications of major changes in 
weather systems* fhis ysar, for example, anticyclones have been moving much far- 
ther north across Europe than heretofore* The result has been that in Britain, 
for example, there has been a quite unusual weather system* In Spain and other 
parts of the Mediterranean the weather has been equally unusual* This is not a 
sere freak but is a pattern which is beginning to develop. There are indications 
from some meteorologists that this may mean a major change of weather sy art erne, and 
this means that any analysis that we do based on past systems will be worse than 
useless for predicting the future. I sn speaking about Northern Hemisphere 
situations f sines most of the discussion today has been along those lines* If 
therefore one is planning for the Northern Hemisphere one should be extremely 
cautious when using meteorological data* Any proposal for harbour works which is 
dependent on narrow balances of wave direction for its success should be treated 
with great caution* Fortunately, most of the developing world is not faced with 
the sort of problem that we have chiefly been considering* Weather systems are 
different and, as a result of this, coastal characteristics are often quite 
different also* So perhaps those in the developing world can take heart from the 
knowledge that they will not have to deal with some of the difficulties that occur 
in northern Europe* For example, Mr* Pilon has spoken of troublesome wave-cycles 
of $ to 8 seconds* These do not occur in many parts of the world* Similarly, 
regarding boats thrown against dunes, it should be noted that throughout most of 
the tropical world there are no sand dunes at the back of beaches. Such dunes are 
a phenomenon of the north and south of the world* In the tropics, the back of the 
beach is normally wide open so that boats can be drawn up right over the back of 
the beach. Also, of course, an extreme storm is vary rare, if not impossible, in 
many areas, so that this situation does not always arise* 

Mr* Pilon.* (supplemented by contributions from Professor Bruun and Mr* Qifford) 

(ii) How should piling be dimensioned and spaced on an open work jetty or an open 
Ss>ndy Beach in order to minimise the occurrence of accretion and erosion? 
If pile* are placed too close together they will cause erosion because the current 
is concentrated between the piles* The Dutch "piggy-back" groyne, with piles on 
top of very flat, smooth-shaped groynes , do not invite any erosion* As a Dutch 
sngineer said 400 years ago, ''water shall not be compelled by any force or it will 
return that force unto you"* Examples of so-called permeable groynes can be seen 
in the U*S., in Jamaica Bay in Florida* They fail because they concentrate the 
current between the piles and set up erosion* In rivers they can work by slowing 
down currents and creating eddies sad osai sing sediment to deposit* 

As regards open piers, there are several hundred of these around the coast 
of Britain | built abottt the turn of the century f mainly as public ejnenities and 
to serve paddle steamers* They ATS usually very open stmcrtures, normally carried 
era oast iron columns of small diameter - Isms than 330 ami - rosinly screw-piles. 
The effect ths* they hare on the general regime is nil f because they *re so open 
and therefore present so little obs motion to the waves. I an not sure what use 
such structures would be for fisheries in the developing world* 
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(ill) 



Mr. Pilon: 



Professor 
Bmun: """" 



the use of asphalt in thy Nether 
to use this in northern climates 




to ice. and so it 




been done, and has Mr, Pilon any figures of costT Dykes built ftp of 
and asphalt are constructed for small harbours, where heavy wave acftion is 
not expected. There is one suoh harbour in the northern Netherlands where waves 
oan be vexy high, though not as high as on the west coast. Greater thickness of 
asphalt is used today than in the early sixties, and the work is more specialised, 
It is possible to make the slope of the dyke very flat - 1 in 8, instead of 1 in 4 
or 1 in 3. A further difficulty oan be the growth of shellfish. In the tidal 
zone this oan cause the loss of 1mm of asphalt in a year. We do not have snob 
ice in the Netherlands but we did have heavy ioe movement one year, and the 
asphalt dykes held up very well. Asphalt is a natural material; as in motor- 
way pavements, a little movement of the asphalt is not bad. For heavier works 
we turn to large concrete blocks or rooks - though these must be imported. As 
I have said already, where low cost is necessary local materials are best* Ve 
have in the Netherlands sand, gravel and cement. In other countries other 
materials are possible. 



(iv) For a tropical climate in places such as Madras, the temperature oan be over 
4<y*C f prolong periods. At low water levels and at such a t< 



melt and the breakwater disintegrate? Alt! 



asphalt 

Madras it is difficult to walk on the beach in summer, so one 

hot it oan be. Traffic can even seriously" 

conditions. 



how 



The temperature that you mention is quite high. If the air temperature is high 
and a black material is used, then difficulties must be expected. It is not a 
problem for us in the Netherlands, but some experiments have been carried out on 
the Netherlands coast using asphalt with a white filler, and this does not get 
so hot* 

In some experimental work in Florida in the fifties we did have some problems; 
not -the asphalt melting, but a change in the penetration of the asphalt, 
probably caused by ultraviolet light. It tended to deteriorate sligfctly - to 
crack. This problem has probably been solved by reinforcing the asphalt with 
steel or nylon. Nylon has been widely used in Holland, In many oases oyster 
shells have been used to produce a surface which is less absorbent of the sun. 
I do not know of any oases where high temperature as such has had a deteriorating 
effect. Asphalt has been considered again for the Sues Canal and for many 
other places* 
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In ; th$s contribution I am dealing primarily with the maohinex-y and equipment used in 
aoross-fceaoii handling of fishing oraft and the supporting or housing st matures associated 
with auoh machinery* It ie not proposed to go into the details of mechanical design tat 
rather to offer a somewhat random ool lection of notes on some of the equipment and methods 
used in th* beaching, hsuling up and launching of hosts, and the bringing of boats into safe 
shelter where they oan lie an oat. These notes are intended to draw attention to some points 
whioh may not immediately ooour to the designer of simple meohanioal aids to suoh aoross- 
beaoh operations* A few of the points may seem very minor ones - tat we are dealing, of 
course, with small-scale fisheries. 

(i) Ramp* or Slipways* The slipway is a very common and ancient method of bringing a boat 
to safety. The slip in its simplest form - or simplest but one, the simplest being a hard 
open beach - is an inclined plaae, usually of concrete or masonry* At first sight there 
does not seem to be much more to be said about it* However, the slope is important* This 
is, of course, sometimes dictated by the slope of the beach or rooks on whioh it is founded. 
Generally, however, it is a matter of judgment, taking into account the weight of the boats 
to be banditti, the labour that will be available, whether a winch or other tackle will be 
used to do the hauling* If the slip is too steep the work becomes very hard; too flat, and 
slipping may take' too long, while a positive out -haul may have to be provided to pull the 
boat down the slip* Moreover, a flat slip is a long slip whioh, other things being equal 
is more costly to build* It is helpful, particularly if hauling is to be manual, to make 
the surface of the slip in the form of very shallow steps, with rounded noses* For example, 
a slip with a 10 j slope <1 in 10) migfct be formed of treads 450 no width and vertical 
risers of 35 B*R* the treads being given a fall of 10 mm towards the nose, to throw off water 
and so reduce weed growth. These steps make it much easier for people handling a boat to 
keep their footing and give them something to push from, if they have to provide the motive 
power, A nest and effective arrangement used in the West of Ireland in the past is to have 
a smooth slope up the central third of the slip, with the remaining third on each side 
formed in steps as described. However, a boat will slide equally easily up a flight of 
round-nosed gteps* 

In selecting a winch, judgement is again necessary in cheesing a suitable gear-ratio for 
the slip-gradient and weight of boat to be hauled* The winch should, of course, be adequate 
for the loads to be expected but not so low-geared as to be unnecessarily slow in use* 
If a wide range of boats are likely to use the slip consideration should be given to a two- 
speed winoh, bat any additional complication will of course add to its post. 

Larger boats will need some, form of* cradle, mounted on rollers or wheels* Designs vary 
from the simple to the elaborate cradle with many wheels and axles* I would make a plea for 
simplicity - of design and operation - and sturdiness, whioh implies reliability and probably 
also means low cost. Elaborate gear calls for proper supervision and maintenance if it is to 
be relied upon to work whenever it is called upon, whioh will sometimes be in an emergency, 
This implies the need for some designated person who will be responsible for the equipment. 
Reference will be made to this person later* 

A word of warning about slips with fre*-running cradles and winches; if the winoh is 
rather underpowered for the boat being hauled up, so that a squad of, say, four men is 
required on the handles - two on each side - this oan be a potentially dangerous situation* 
One man may ease up or even let go of his handle, adding to the load on the other three* 
They may be unable to hold on, and the load of boat and cradle takes control. A low-geared 
winoh being driven by its load spins fright eningly fast and the virtually invisible handles 
oan kill* 



It ay save money to remember that the meet costly pax* of a slip is tta* part near 
below low witter, mud that it May not be necessary to extend it so far, if beaching or launch- 
ing at Low Water Springs are not customary at a particular site* The habits of the looal 
fishermen should be studied. In the West of Ireland, for example ? Low Water Springs ooours 
at or about midday, while the fisher* en normally go to ssa in the early Morning and return in 
ths evening. Boats may therefore never have to be launched or slipped at the lowest tides* 

i , ' , , f 

Placing a boat on a cradle can be a relatively simple operation in oalm water, with 
good litfrt and plenty of tine* In failing light or total darkness, with a rough ssa or a 
heavy swell and a queue of fishermen, aware of deteriorating weather and anxious to get their 
boats hauled quickly out of danger, it can be a very different matter* This is ths funda- 
mental disadvantage of all one-boat -at-a-time devices - slips, hoists, cranes, gantries? 
when the nesd for them is greatest the operation of them is most difficult* 

At this point, when the demand on the equipment is at a maxima, a reliable and respon- 
sible individual in charge of ths operation can, by being oalm, efficient and impartial, as 
well as technically competent, stop a panic, restore order and effectiveness to the operation 
and save boats and perhaps lives* 

As a means of coming ashore in difficult conditions an infinitely wide slip - that is 
to say, an open beach - has this one great advantage; its capacity is unlimited and each 
individual fisherman, with his orew if he has one, handles his own boat, if necessary at the 
same time as his fellow-fishermen* This suggests the desirability of having cradles desired 
to run on sand rather than on rails - or at* least on skids that can be quickly laid down 
where these are required, as Mr. Clifford has described* In this way one achieves many of 
the advantages of the open beach landing while reducing the effort required to haul up the 
boat . 

(ii) Cranes* Cranes or hoists are attractive to an engineer* They are the means by which 
he usually lifts things. Attachment of a heavy hook, or a complicated sling to a rolling 
or pitching boat - again perhaps in darkness or worsening sea conditions - without injury 
to the boat or the crew, makes the operation of a crane for this purpose a doubtful prospect. 
When planning such a system, end indeed when dealing with nearly every aspect of this prob- 
lem of devising equipment for the handling of boats, the engineer must be also a practical 
i, or must -at least be closely associated with one* 

(iii) Breakwaters* Breakwaters of various novel designs - that is, other than the normal 
static type - have been proposed many times* Floating, submersible, pneumatic or hydraulic 
breakwaters come within the definition of a Mobile Structure for use in ac rose-beach opera-* 
tions and therefore within the subject matter of this contribution. It is too big a subject 
for a brief paper but might, I think, provide a useful subject for research* It is unlike- 
ly in my opinion that any non-static breakwater could provide, at a cost appropriate to 
small-scale fisheries, useful protection for boats or for the relatively vulnerable struc- 
tures, such as dock gates, used by fishing boats* Problems of maintenance and of constant 
availability also raise doubts about the practicability of such solutions* nevertheless, 
some research would at least provide reliable data that might avoid time-wasting investi- 
gations into similar devices aimed at providing low-cost shelter* 

(iv) Booms* Mobile devices can sometimes be used to provide protection in another way* 
Basins used by snail fishing boats, too snail to provide adequate stilling of waves, and 
approached by quite a short channel, have been successfully protected at acceptable cost JQT 
removable boons - large logs dropped into slots to block the mouth of a basin* These logs, 
which can be handled by a hand-operated or small powered crane, are nuoh cheaper than any 
form of one-piece gate, hinged or floated into position* They can be quite roughly shaped 
since they do not have to form a water-tight barrier; their purpose is to keep out waves, 
not water* 

Such an arrangement mast, however, be used with great osution. It must be sufficiently 
sheltered from direct wave action to be as safe as possible from damage by heavy seas. 
Some shelter 10 also necessary in order that closing of the boon can be delayed until the 



conditions <nrtsi4e have deteriorated ooatiderahly* Otherwise it might become ntotftazy to 
clow tHt basin to tarly thai boats tetklng shelter ocmld arrive too lt*e to tot allowed entry. 
This raises * very important point. It it essential thtt the provision of an enclosed - 
OX" enolotable - tetiv or dock thall not be allowed to create a faltt sense of eeourity in the 
aindt of the local flaking community. Itt limitation! must be stressed before it it built , 
in fact before a dtoition it taken to build it f and repeatedly after it hat come into ute. 
In Ireland 70 or 80 yeart ago, in a riting st.orm when many boatt were already inside one tuoh 
dook with the protective boon closed, a boat which had delayed leaving the fishing ground 
arrived ct the dook approach and demanded to be admitted* After an argument the roan in charge 
of the crane reluctantly agreed to lift the booms to Itt the boat in. The seat had increased 
rabidly and he found it impossible to olote the boon again, with the result that all the boats 
inside, including the late-comers, were destroyed. The dook lay unused for a*y years after- 



This story ttrestet the importance of another point ~ namely that the entrance to tuoh 
a took or batin, and in fact any channel that becomes dangerous in bad weather, should be so 
tit ed that a boa* which arrives too late to be admitted at a bccm, or too late to navigate 
a difficult entry channel, can withdraw safely to sea, and to have a chance of riding out 
the storm or finding shelter elsewhere. 

The warning against creating a false feeling of security applies, of course, to any 
device or pi tot of equipment. Itt limit at iont when used under adverse conditions mutt be 
repeatedly stretsed and fully understood. 

(v) Floeft ing or land-bated Dredging Plant . Floating dredging plant hardly ooraes within the 
tubjecTIStftter of this paper, but I would like to refer briefly to tome alternative methods 
of maintaining depth in channel t and berths. Conventional dredgers are extremely expensive 
to build. Where the problem it to transfer material from one limited area to another it is 
worth considering the use of land-based plant* Professor Bruun has told us of old "Mudcat" 
drtdgers in the U.S. pasting a useful old age moored in the corner of tome sheltered basin, 
pumping material to create an artificial breakwater within pumping distance. 1 suction 
pomp, or a dragline or other type of excavator, can be mounted on land, perhaps on rails to 
permit it to be moved out along a pier to bring it within reach of an area where material 
accumulates, or where a catch-pit can be dug to trap migrating drift material* Thete rails 
might be laid on an existing pier, which can if necessary be extended in the form of an 
openwork gantry. The moving plant can then be withdrawn to shelter in bad weather - but can 
probably work in conditions when it would be unsafe to use a floating dredger olose to a 
pier-head or to shallow water. If the plant it in the form of a pump it can be accompanied 
by a mobile crane, probably mounted on the trolley carrying the pump it self f which may be 
used to place the tu art ion-head of the pump in the required location* 

A harbour entrance in Ireland was kept open, when no oonvtnional dredger was available, 
by using the two main winches of a dragline excavator, in conjunction with a "deadmaa" 
sheave anchored to teaward, to haul a scraper bucket back and forward across a gravel bank* 
The accumulated material on the bank was thus transferred to deeper water, whence it was 
carritd across the harbour mouth by tidal currents. The gravel bank MM that prevented from 
building up and encroaching on the adjacent navigation channel* In bad weather, when saas 
swept over the piers forming the harbour entrance, the winches and their ancillary equipment, 
which consisted timp^y of a conventional dragline without its jib, retreated to shelter at 
the root of the pier, travelling on its crawler trades. This was an experimental set-Hip, 
which unfortunately had to be ditmsntled - for reasons unconnected with the experiment - 
before reliable figures of cost could be obtained} result t were t however, promising. I 
believe that for exposed sites, such as a harbour month, the initial and running costs of 
planet of this type - even including additional supporting t nurtures if tuoh were necessary - 
would! compare favourably with the cost of conventional floating dredging plant. This would 
teem to be a promising field for further experiment. 



The Chairman thanked Mr. Delap for his presentation, which h* knew MS b*eed on hi* vary' 
wide experience of providing facilities for the mailer boat fishemen. Be was certain there 
would be a number of interesting comments and questions and, from the mauwier in which 
discussions had developed in previous sessions f he considered that an open dieoussion might 
be the most suitable method of dealing with then. He therefore called on speakers, who 
contributed as follows: 

Mr* Moon In Peru some thought has been given to both slips and breakwaters* Problems 
can arise with slips, and in fact with any fixed structure, on sandy beaches 
with heavy littoral drift, where erosion or accretion is possible* On one site 
in Peru erosion is of the order of 30, 40 or 50 meters. As to floating break- 
waters, their efficiency depends very ouch on the relation between their width 
and the length of the approaching waves. In Peru with a predominant wave of 
14 seconds period, a very wide floating breakwater would be required* There are 
one or two places, bays, where for part of the year there is a local wind, 
generating local wavee, where a floating breakwater might be possible, bat where 
aoross-beach landings exist the long^period waves and heavy littoral drift also 
exist , and so neither slips nor floating breakwaters can be used* 

Mr. Clifford a The question of the independence of winches is a very important point. We have 
made some observations at Hastings, which is a very old fishing community, 
probably representing a thousand years of beach-landing operations. It is an 
extremely closed community, related by marriage and in every other way. let 
though everyone is related to everyone else, every boat is completely independent 
of its neighbour, with its own winch, its own skids - or trows as they are called 
there - and its own winch-operator, who is known as "the boy ashore' 1 . The boy, 
who is usually about 70 years old, does nothing except serve the winch; he 
appears when the boat is due to oome ashore and is ready with a line. Therefore, 
I think it is very important, when we are thinking about these operations, plan- 
ning to set up new communities or to introduce new ideas to communities that 
have used different methods, that we should recognise the independence of the 
fisherman, and the need for him to take his own seaoanlike decisions, in his own 
time, not dependent on any sort of cooperative effort. Cooperation will grow 
under certain circumstances 9 but not if imposed from outside. 

We have all studied floating breakwaters hopefully. To get a useful reduction 
of wave-height, say a 50 % reduction, with a wave-period such as Mr. Moor has 
referred to, 14-15 seconds, it would appear that a structure (even if only a 
spatial structure) extending over a width of probably 100 meters *- possibly a 
good deal more - is required. This will still take only about 50 % from the 
wave-height, which will still leave a large enough wave to embarrass the small 
boats that we have in mind, operating from a beach. I feel therefore that while 
a floating breakwater system may be suitable for the protection of oil rigs, 
where the expenditure of millions of pounds per annum .for the maintenance of the 
mysten may be an economic possibility v it is probably not a practical proposition 
for the man we are concerned with here. 

Professor Mr. Delap has pointed out some of the most important problems arising in landing 
iruunt " operations on an open shore exposed to. rapidly developing storms. Under such 
conditions boats cannot easily wait in a queue to be handled by a more or less 

complicated landing facility. They must eitlwir land on the beach or go to a 
sheltered area or to a harbour. This again raises the quest i on j is it possible 
to use less expensive types of breakwater? In this respect I would like t p add 
a few cements to what I have already given on Mr. Pi Ion's phper* Bubble mounds 
can now be designed more rationally and more cheaply than in the past. Pile 
structures of newly-developed design are a possibility where wave action is not 
too severe. They ast be located outside the breaker sons, and rixould be placed 
With a relatively small spacing, to out down wave action to -the desired level 
(Reference No. 4 ), or as a completely solid piled wall, the layout and design 
being adjusted to the local conditions of wave, climate and littoral drift. 



The "skirt" wall, i.e., widely spaced piles with slabs in between, is sni 

where the (Dejrth/Wave-length) rectio is relatively high - 1*** short waves in 
relatively deep water. By short waves la meant waves of 4 to 6 aaeaoAa period 
(depending on depth). For low ratios (that is, shallow water and translatory 
waves) the skirt met extend to 2/3 to 3/4 of the depth in order to have any 
appreciable effect. Numerous tests on single- and double-skirt walls have been 
undertaken in Japan, the U.S. and Norway. They are mainly useful in protecting 
areas suoh a fjiords and bays from local and not ocean waves* The limited 
bottom support provided by a few piles as well as the possibility of bottom 
scour present problems. 

The us- of floating breakwaters has been mentioned several times* A number of 
patented types exist - e.g., the Haasler and the *arris. The only type which 
has proved um*ftil, however (at least for medium conditions), is the box type, 
particularly Investigated in Japan and Norway. The width of the box, a concrete 
or t**l pontoon, muert be at least V4 of the wave-length* The design becomes 
uneconomical for naves greater than 6 seconds period, unless one or more old 
tanker* or other long vessels can be secured for the project* Barges connected 
together by cross-members is another fl structural" solution. All other break- 
waters of the floating type do not seem very practical or useful for waves of 
the ooean type* The recently advocated anchored buoys or a matrix of tyre 
types would require much maintenance and would have to be very wide. Anyone 
acquainted with the difficulties involved in the mooring of buoys has great 
doubts about their practical applicability. 

For exposed shores I think that we must rely on either some form of transfer 
system for conveying boats across the beach, or we may use an open pier to by- 
pass the littoral drift problem; such installations will not be available for 
use during the whole year - certainly not in India. 

Mr. Delap has also referred to the use of dredgers* Dredgers excavate holes, 
but they also produce the fill* Breakwaters have been built in this way* In 
the harbour of Thoremdnde on the Danish North Sea Coast, breakwaters were built 
ty waiting until a large sand-wave travelled along the shore, and then placing 
material on top of what sand-wave* In this way half the fill was saved. 
Burns harbour, Lake Michigan, in Indiana, one of the largest American ports in 
inland waters, is subject to waves that may exceed 16 or 17 feet. The middle 
part of the breakwaters were built up, during the summer, by dredging, to form 
a very large sand core* 

As to special pumping devices, a very simple and powerful pump has been 
developed in the U.S. - a 1O-inoh pump which can be operated from a trawler, 
with the power generator on the shore* It can pump a few thousand cubic meters 
per day* Inexpensive breakwaters can be made in this way. The small pipeline 
dredger called "ttudcat" can be used for the same purpose* 

If we are to advise the developing countries on methods suitable for small-teals 
fisheries, these works must be inexpensive, tte must look for new ideas but we 
can also us* experience that is already available, maybe even for a long time* 
By improving existing design and construction techniques we can arrive at 
designs and structures which are tsuusJh more economical. 

MrJJuokJant To restate the basic problem encountered throughout the world, the amall-aoale 
fishery nay be based on the one-nan canoe? which oomes i through the surf into 
perhaps 20 oms of water, probably upside down for the last 20 met era. The craw 
member jumps cut, holds his catch in one hattd and hi* boat in the other and 
walks up the beach. This method works, tout it does not produce ach fish. The 
next stage la the slightly bigger boat, say 10- 15 met era long, with 10 or more 
paddles, such as ia used i* Senegal, Guinea, Mauretanie* fhap are rather more 



sophisticated, tout the crew girt vexy wet, and it may take sever*! Attempts to 
gt out throu# the gurf in safety. It may be possible to h*lp thett irlth struc- 
tures, suoh as a slipway as described by *r. Delap or a siiftple breakwater struc- 
ture which gives a reducrtion of 20 # in wave-heitfrt. These isiptartflwiU may be 
sufficient in certain oases or at certain times of the year - id long as the 
breakwater is not washed away during the remainder of the yaar; If, however, 
the aim is to bring in a sophisticated fishing vessel, with an erigine, an echo- 
sounder and a winch on board, one is facing a very different problem, and it is 
here that this Conference rosy be able to provide some solutions - perhaps a 
structure to lift the boat out of the water prior to the commencement of storm 
conditions. I agree with both Mr. Qifford and Professor Bruun that we must 
always think in terms of low-cost solutions, that is, low cost in provision, 
low cost and simplicity in operation and low cost in maintenance. 

Mr* Qiffordt I would like to make a further comment on Professor Broun f s remarks and put for- 
ward a proposal for a modification of the breakwater that U- (J~n*ibed. With 
the piles (which can be of any kind - concrete, tin^r >i- ~U-^, spaced 
sufficiently far apart, perhaps 8 or 10 meters, so that in the critical zone for 
the transport of drift material there is in effect an open jetty offering vir- 
tually no interference to littoral drift. In the *one at water-level where we 
want to subdue waves there is a wave-breaker, consisting of vertical elements, 
which can be dismount able* I have used such a wave-breaker und I know that it 
works with waves of 1-2 meters, where practically no wave appears on the lee 
side. Clearly, in extreme weather conditions, suoh as the North Sea, such a 
device would not survive more than perhaps one winter* But in certain areas 
that we are considering, on tropical coasts, the extreme storm is suoh a rarity 
as to be virtually non-existent. So suoh a device might perhaps work* 

Mr* Breimert Commenting on Mr* Gifford's suggestion, which is perhaps more relevant to 
-- ~~'"' ~~~ jj r ^ piion's paper than to Mr. Delap *e contribution, although there is very little 
difference between a fixed or floating wave screen* In Qoteborg in the mid- 
forties, finger piers were constructed in the river to accommodate small naval 
vessels. Big ships travelling at speed set up waves of up to 1 meter in height 
which were damaging these structures* It was not easy to provide a breakwater 
since there was about 6 meters of water with 20-25 meters of soft clay below, 
over the rock* Only limited money was available* We drove piles at 30 meters 
centres, with a concrete beam connecting the pile-heads. P re-cast concrete 
slabs were made which were taken out by crane and hung from this capping beam* 
These screens were erected in 1948 and are still effective* I believe that they 
reduce the wave height by about 70 $>. The slabs extend down about 2*5 to 3 
meters from water-level. It was not a very cheap arrangement because of the bot- 
tom conditions with a need for long piles. 



Professor 
Bruun i "** 



We are dealing with vertical structures and considering how to absorb wave 
energy. There are two ways o* doing this; by absorbing or by rejecting the 
energy by reflection. For an inexpensive design, we must use as little sophis- 
ticated material as possible. Mr. Breimer f s design is perhaps a little sophis- 
ticated, though there is no doubt that it works in the Ooteborg conditions. 

As to Mr. Clifford's proposal, it is in effect tb*skirt principle** With D as 
the depth of the skirt, and if the skirt is carried down to a depth of *8, that 
is to within 20 % of the bottom. The reduction In wave energy can % read from a 
simple graph* In order to make a worthwhile reduction in the energy of a 
shallow-water wave (not necessarily a translatory wave but a wave where the 
depth of water is about one tenth of the wave-length), the skirt mutt go down 
to .8 of the depth* At *5 very little reduction It obtaifc*d. With dwp-water 
waves there will be much more absorption of energy required. 



Many tests hare bee* Bade with skirt walls* Some of these are constructed me 
doublt wiaUst the width of the structure having a certain relationship to the 
wave-length. So ire are combining traoulation and reflection, to suoh an extent 
that what emerges ia quite a snail proportion of the energy. It is still neoes- 
saiy, however, to have a width of not less than about 1/Qth of the wave-length, 
which is quite feasible* With two lines of piles and two skirts the design becomes 
a little involved and it is perhaps not suitable for open shores but for protected 
r shores. The only structure suitable for an open shore is the piled wall, referred 
to by Mr* Clifford* Here the spacing of the piles, and the relation between pile 
diameter and pile spacing, is all-important in determining how rauoh reflection 
will be obtained. The aim is to reflect as much energy as practicable, but the 
greater the reflection the greater the horizontal load on the structure, so a 
balance has to be struck. The theory has been developed, the tests run and a 
formula worked out, which gives reflection coefficients and translation coefficients 
for waves acting on a piled wall* With regard to the forces on the piles, these 
are shear forces only and depend on the water velocity and a certain drag coef- 
ficient, lying between V2 and 1. This has been tested very thoroughly in recent 
years with the North Sea oil platforms and is therefore based on experience. So 
it is quite possible to arrive at an economical design for a piled wall if 
foundation conditions are good. 

We have spoken of littoral drift. We have to live with this. It does not always 
matter if a tombolo forms inside; this can be a nice feature, giving a wide beach. 
It is important to try to avoid back scour. This may happen with a severe storm 
when waves approach the shore from a particular angle. One may have to live with 
this also, though it may be possible to make the breakwater long enough to reduce 
greatly the probability of scour. This is a matter that has not been studied in 
detail; when enough research has been done on the relations between wave motion, 
depth and distance from shore it should be possible to arrive at almost a standard 
design for this type of installation. 

Mr. Gust afs son (Indian Ocean Programme, PAD): in fact we are discussing the means cf transfer- 
zing of fish from the fishing vessel to the market. It is necessary to distinguish 
between conditions in the tropics and in other climates. In the tropical waters 
of the Indian Ocean, where the water temperature is about 30 and the air tempera- 
ture is high, the spoilage of fish is an enormously important factor* The time 
that a boat can remain fct sea is limited unless you have ice or some alternative 
means of storage. But we do not eve yet have ice everywhere; there must be other 
solutions. Jt may be necessary to salt the fish on board, perhaps cook it. 
In fact, it is quite common in tropical areas to cook fish on board, for further 
drying ashore* The large deck of a catamaran is therefore an advantage; it is a 
factory-ship in miniature, where ;-ou can do things that are not possible on smal- 
ler vessels - fish can be boiled or smoked or dried at sea. The possibilities 
of the catamaran are quite exciting* However, I wonder if it needs to be made 
up of two standard hulls? About 30 years ago I built a catamaran, using two 
cylinders on each side, of expanded polystyrene foam in a very thin aluminium 
shell. This sailed very well* Unfortunately the aluminium did not last for ever. 
But looking at Mr* Qif ford's design; perhaps cylinders could be used* It may not 
be necessary to have the engines down in the hull* It may be possible to store 
the fish in containers on the deck, where it is easy to clean and keep tidy* We 
can think of the deck as a square area, a floating raft with a cylinder on each 
sidt. This can then land on the beach sideway0-on and be rolled up, using the 
cylinders as rollers* This is just an idea, not a solution* 

The oost of energy is almost killing meohanised fishing today. Is I have said, a 
catamaran sails very wall* Why not pot up a sail - you have a mart and a boon 
already - sad use the engine Asa there is no wind or when trawling, with the sail 
in addition? 
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Mr* Quokiaa was concerned about the employment factor if more efficient methode 
are introduced. Certainly thie ie a difficulty; if the same number of people 
ie to be employed a ouch greater quantity of fieh must be caught. That would be 
tile ideal, but I think that we nut compromise. There ie a shortage of food, of 
protein, in the world* Even if the same number oannot be employed, more 
efficient methods oan be Justified by larger catches. But it ie not enough to 
oat oh the fish; it must be at a prioe that the poor and needy oan afford* 



L 



Mr.Qiffordi May I respond quickly to Mr, Qustafseon? The suggestion that the fish should be 
" carried in containers on deck is interesting and this is possible - an advantage 

of the catamaran is, of course, that it has sufficient stability to be able to 
carry loads high up. As to hull shape, we were anxious to keep the draft as 
small as possible, and this means hulls with a flat bottom, to minimise draft for 
a given load-carrying capacity. Cylindrical hulls will do further out at sea. 
is to rolling up the beach on the cylinders, this is another problem, and I would 
like to take the problems one at a time: 

Reverting to Professor Bruun's remarks about the method of wave-reduction which 
he names the "skirt" system, I would like to know if the figures he mentioned for 
limits of depth and wave reduction efficiency are based on calculation, on small- 
scale tests (of which he has said that he is rather sceptical) or on full-si sted 
tests. I have had experience of building one of these structures, which worked 
remarkably *ell, though on waves of only lV2 meters. It seems to me that even 
if the reduction were a good deal less than the 70 % mentioned, it would not be 
necessary to carry the skirt down to 90 % of the depth of water in order to 
achieve a very useful reduction. And one would be completely free of worries 
about littoral drift which I think is very important, since there are many 
situations in which we oannot afford to ignore littoral drift* 

Professor The effectiveness of the skirt wall depends upon the character of the waves, 
Biuuni whether they are deep-water waves or shallow-water, or translator^ waves - that 

is, waves just before breaking* On exposed sea coasts we are dealing with shallow- 
wet or waves, close to translstory waves, where the wave motion extends all the 
way to the bottom, and where the wave-height ie approximately V<> to 2/3 of the 
water depth* In these conditions the skirt system does not work very well, 
simply because there is a current of water passing through which creates another 
wave behind the skirt* In these conditions the skirt must go down close to the 
bottom - say to 80 % of the depth* So, in relatively protected areas, where the 
wave action is small, the wave-length not too long and the wave-heigjrt not too 
great, the system will certainly work* It depends entirely upon the ratio of 
depth to wave-length* In full-scale tests many years ago in the Black Sea skirts 
were put down below 70 % of the depth to obtain a reduction of about 5$ % In 
ware-height. Many results of model tests and full-scale tests are certainly 
available* 

Mr* van I would like to refer to the large oil storage structure in the Bkoflak Field in 
Stecnwi.lki the North Sea, which is a French conception* I believe that tMs has a skirt with 
horizontal holes in it* Would Professor Bxuun comment on the reduction factor 
which this provides? As far as I know, the design conditions were; wave period 
16 seconds, wave height 30 meters, wave length 300 met era* 

The Doris tank, for the Phillips Oil Co*, was designed more than three years ago. 
The demign wave for that site was 20 meters, the design period about 13-15 
seconds. The tank has a diameter of 92 meters and a height of 90 meters* The 
holes in the lower section are 90 om and in the tipper section 1*35 ***** The 
following facts fcav* now been released - they * confidential vurtil recently . 
The skirt wall was put around the tank because it was believed that it would 
decrease the horizontal forces on the tank* This oan only be done Jay avoiding 
full olapotis effect on the wall, and secondly by absorbing some wave pressure 



on the first wall and then, one or two seconds later, 09 the seoond. Instead 
of baying one large peak it absorbs two smaller peaks. The interior wall of the 
Doria tank has a diameter of 50 met ere, the apace between being 
21 eterp. Tests were ran on the tank for 14 month*. the total force on 
tne inner tank f without the protective wall around it f la ^nailer than It la on 
the structure with the akirt around it. Another reason for the outer wall was 
to support the deck on top of the tank, but a very important faot emerged from 
our tests, the great danger of breaking waves to these structures In the Horth 
Sea* The resulting shook pressures and repeated high pressures may, with the 
soil conditions present, produce problems of li<juifaotion 
at the bottom which may endanger the stability of the whole 
at mature. This could happen very rapidly, in a matter of 710 or V5 of 

a second, causing cracking in the wall. Cracks could develop very quickly in a 
Horth Sea storm, which can last 50*100 hours, or even longer f making urgent 
repairs impossible. If cracks caused by shock pressures occur in these walls 
oil will leak out. It was therefore necessary to put in the perforated wall, 
to avoid shook pressures* The wall is pre-tftressed and post-stressed with 
Preyssinet oablss so that all tension is avoided* As to reflection, it is a 
round structure so that the reflection could be calculated; it was between 
30 and 50 jt, depending upon the character of the waves - mainly on the wave- 
length bit to some extent on wave height also* Two further Doris-type tanks 
are to be built in the North Sea as production platforms, with a somewhat dif- 
ferent configuration, a rather wide base and a shaft (perforated) rising from 
this base* The forces on the tank are of the order of 100 000 tons horisontal 
and 30 000 tons vertical* These higfc pressures also raise the problem of pore prea- 
sure in the sand bottom .The bottom is flexible and with certain storms f with wavim 
of 12,1 3> up to 17 eecs. period (the 15 sec. wave is more dangeroua than the 14 or 
16 sec* wave), pore-pressure may develop, so that the tank is no longer resting 
on the soil but is carried by the porepressure and may become laterally unstable* 
The tanks now being built have skirt walls, designed to penetrate deeply* 
There is another serious problem with these North Sea structures; if they are 
too long (water depth > 250m) they may be in re so nance with part of the wave spectrum. 
That Is why the high eat wave is not the most dangerous, unless it has a period of 
4-7 sees* At that point the structure may begin to oscillate due to the wave 
action, pore-pressure developing very rapidly, which may be fatal* Again, the 
structures now being made with skirt walls penetrating 4-6 meters present 
another problem when thev are being placed; the natural period of the floating 
structure may be in resonance with wave action. So some heavy steel dowels, 2 m 
In diameter are set in the bottom to absorb forces by oscillation. The result is 
that the skirt comes down slowly in the bottom. Another problem arose when the 
Boris platform was being placed* It was to be located within a variance of 
1 meter. When it was about a mater off the bottom the whole structure slid 
sideways about 50 meters; this was due to a phenomenon which we call wave-drift. 
We cannot control such a situation, the forces are enormous - even 4 or 5 tugs 
can do northing* So* if a completely level bottom is necessary you have to accept 
that the structure cannot be placed with an accuracy of less than 100 meters or 
so* 

All these problems with structures in the Horth Sea may seem out of context to 
this Consult act ion, but they are valid for the development of any sea structures 
generally. We can build batter and more economical breakwaters based on nsw de- 
sign principles not on the old-fashioned empirical formulae. 

favlrelmeri With reference to lifting arrangements for bringing tests or cargo ashore, there 
is an existing teleferique in Sidl Ifni, the old Span! A enclave on the coast of 
Morocco. This is on the open Atlantic coast. The equipment was supplied by a 
French firw in the early sixties* It is 1 300 maters long, with an 80 mm cable 
supported by two towers and a station ashore* There is a cable oar which can 
take 20 passengers end a further 10 tons can be hung underneath. Ships from 
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Spain lay alongside the platform, which ig 50 met en long by 2C meter* wide and 
hat living accommodation and two derrick cranes to take cargo from the ship** 
The oar takes about 20 minutes to travel in to the shore* It is no longer used 
for imports or exports, but by the local fishing village? the bos* s*aw lifted 
out of the water ty the cranes and carried on the roof of the oar, Tht fifhe*- 
men travel in the oar with their catch* There are two cables so that two oars 
can be operated at the same time* A capacity of 10 tons Mould be unnecessary 
for a fishing village but a workable arrangement , capable of reaching out beyond 
the breakers might oost more than 5 million dollars* 

Mr> Moor (Netherlands): With regard to Mr. Delap's contribution I will describe the 
sytftem used at present in Peru* The vessel beaches on its own and once it is 
on the beaoh f a wire is passed around the upper part of the hull and a t root or 
hauls it out* This is fairly satisfactory; it would be improved by fitting 
steel strips on the keel with a short length of wire which would be attached to 
the main hauling wire* Launching is more difficult f and has to be done by hand* 
One improvement which is being considered would be to fit the tractor with a 
boom 9 say about 8 meters in length, to give the vessel a lagtnnirmte push so as 
to free it from the bottom* 

Mr*Quokiam Such an arrangement as described by Mr* Moor is actually done by oxen in Portugal, 
(a photograph of which was circulated to the participants)* 

Mr* MoOrath (Ireland) t Mr. Delap referred to the importance of not doing anything that would 
tend to create a false sense of security in the minds of fishermen* I feel tha* 
this cannot be stressed too often* We have experience in Ireland of many demands 
by fishermen for works which they believe to be of comparatively low oost and of 
apparent value under certain circumstances 9 but which have to be rejected because 
of their inherent dangers under different conditions. 

Mr* Bhafcta (India): It Cuddalore f on the East coast of India, two rivers meet at the entrance 
There is a bar at the mouth. The available depth over the bar is about 3 fe*t 
(1 meter). Central Water and Power Research Station, Poona, suggested training 
these rivers and building a finger pier, on piles, with a pair of pumps 
handled by a mobile crane which can move along the pier* There is littoral drift 
in both directions on this coast; the predominant drift is south to north and 
occurs with the south-west Monsoon. The estimated annual drift in this direction 
is of the order of 1.5 to 2 million tons* In the other direction the quantity is 
about 0*25 million tons* So any structure causes erosion on the north side and 
accretion on the south side. The scheme proposed is to use the mobile pump to 
transfer drift material from south to north of the channel by keeping the channel 
dredged to about 6-9 feet (1.6-2.7 m) deep, where it accumulates. During the sea-* 
son when the direction of the drift is changed, the open space between piles of 
the jetty is closed by placing planks called needle shutters between the piles, 
so that material does not enter the channel, but accumulates outside while the 
pump continues to dredge a deeper channel. ,The width of the channel is about 
10*15 meters; the pump is moved along the jetty with a boom of about 18 meters 
long to dredge the channel. 

Mr* Wong Kim Yok (Malaysia): Mr. Bhakta's solution for one of bis river estuaries is very 
Ijrt ereet ing* We have many wnall fisheries spread along our coasts, so that we 
need a solution that can be applied in many places without enormous capital oost* 
What are the capital and maintenance costs of the solution? 

Mr* Bhaktai Th* capital cost, in India* is about 3*00 000 dollars* 
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Consideration of Specific Projects Submitted 

(*) *** lhattfra'e Proposal for a Transfer Jetty for Small Mechanised Fishing Cmft 

Mr* Bhakta (India) introduced the proposal described in Annex IVg* 

I do not suggest that this scheme will solve all problems or suit every country, but I 
feel that it can solve some of the problems that we faoe in India. Our first problem is that 
we have cyclones. We have difficult coastal conditions, which may occur in other countries, 
which sake the operation of small meohani zed boats hazardous. I would stress the word 
"operation* | which is intended to include not only the landing and launching of vessels but 
also caters for shelter and repair facilities* Even if a sophisticated landing facility is 
provided, the fishermen are unlikely to use it if there are no shelter facilities* It would 
be far less expensive to provide facilities for landing and berthing in fair weather, along 
most of the coast, than to provide shelter and repair facilities for small mechanized boats* 
Along the Sa*t coast of India f in particular, there are long stretches of coastline without 
any sheltered bay or estuary. So the operation of small mechanised vessels, with a total 
at sea range of at most 40-50 km, is very difficult; they require sheltered harbours every 
30-40 fan, and these cannot be provided at an economic cost. Moreover, particularly on the 
east coast we Have cyclones almost every alternate year* It is therefore vexy hazardous to 
leave boats at anchor so they mast be protected* There are some big river estuaries, but 
large rivers have heavy floods daring the monsoon period and boats cannot be kept in them 
safely, while the; smaller creeks are closed for most of the year - and even when they are 
open the depth over the bar of the mouth is inadequate for small vessels to enter. 

It will bs understood that a developing country, with a coastline of about 4 000 km, 
would have great difficulty in providing fishing harbours every 30-40 km for small mechanized 
boats, of which there are about 10 000* There are nearly 200 000 indigenous boats, for which 
we can provide no facilities* Consequently the poorer olass of fisherman with a small 
mechanised boat suffers from lack of facilities and from operational difficulties. He may 
not need a sophisticated facility for landing fish or for berthing his boat - his primary need 
is basic facilities for attending to small repairs, so that he does not lose many fishing days 
through having to go to another port for repairs or other needs, and shelter for his boat in 
bad weather* Therefore the facility should be designed to function as a landing and mooring 
facility in fair weather, and also enable protection to be obtained for his boat in bad 
weather, and repair facilities whenever required* This facility should be strong enough to 
withstand stormy weather and wave action during cyclones, and at the same time be simple 
efccutfi to be operated by some form of cooperative organised by the fishermen, without much 
expenditure or dependence on Government funds. 

There is a problem, particularly on the Bast coast of India, that if a structure has 
a deck, then the whole structure has to be desired to withstand cyclonic waves, which makes 
it very costly* There is suoh a- jetty j in Pondi cherry, for handling QOmmeroial cargo, the 
deck of which had to be kept 5 meters above high water level, and the whole structure is 
made very strong. How operation is found to be difficult, because of the height. Cranes 
and trolly have been provided bat it is not vexy popular* The problem in designing the 
deck is therefor* that it has to be open, to allow wave energy to be dissipated, and at the 
same time it oust be possible to handle boats, and if possible also provide some shelter* 
Most of the thought given to this problem has been towards changes in boat design, and this 
would no doubt help the mechanised fishermen. But what of the existing small mechanised boats 
200 000 canoes and catamarans already operating? Sveny ftshin* <*si!ly defends on such boats. 
It usttU be difficult for them to change over to a new type of mechanised boats. So I oon- 
oluded that the be*t solution is to bridge the ap by means of a boat transfer jetty. I 
hope that this will answer some of the problems* In particular, It will handle the eod sting 
types of mechanised beats and therefore the fisherman will not have to change his fishing 
vessel* Secondly, it will also handle the indigenous bests or the larger beach landing boats, 
fcbling then to cross the surge sons quickly, both when launching and returning to shore* 
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A third advantage is that If any accretion takes place there is plenty of roo to 
between the pilee, using a grab dredger or eimilar plant moving on the rails of the jetty f 
to provide the necessary depth alongside the jetty* Fourthly* if accretion becomes too 
great the jetty can be extended by adding a farther bay at the head* 

Professor Biuuni 

I have two comments to make on Mr* Bhakta's proposal* Boats will approach the structure 
bow-first f and I think it is his intention that there should be sufficient f endering to 
protect the structure from blows from boats which do not reverse in time* Secondly 9 as 
regards the spacing of the piles* This is a matter of economy, and of what equipment the 
contractor has* But the shape of the piles is very impoxtant* The force due to wave action 
on a square pile is 2Y2 times higher than that on a round pile* The round pile has to with- 
stand a much lower shear stress and is therefore more economical* The possibility of scour 
is also much greater with a square pile, although this may be an advantage by encouraging 
material to pass through* But round piles are to be preferred* I have seen square piles, 
H-b earns, used as wave poles, which have collapsed, where a round pile of smaller dimension 
would survive* 

The following questions were asked by the participants named! 



Mr* Breimert 



Mr* Clifford: 
(ii) 



Mr* van 
Steenwijkt 

(ill) 



Mr* Quflklami 



Have estimates of the cost of the structure been prepared? Am I correct in 
thinking that no provision is made in the prototype for mechanisation or for 
installation of electricity? Have any calculations been made about the time 
required to put one vessel ashore; and how many boats can be handled in a 
day? Finally, have estimates been made of the annual cost of maintaining the 
equipment? I am always a little concerned where mobile equipment, steel struc- 
tures and such things are associated with the sea* 

I have two questions* Is the deck of the jetty removable? The operation is 
stated to have a 15-cninute cycle. This means that with 20-30 boats it will 
take up to six hours to launch the fleet and six hours to get the boats in 
again* Is this acceptable? Most fishermen in my experience want to go put 
all together* In this case it will be necessary to spread fishing time* 

I read in your statement that the function of the boat transfer jetty is not 
to transfer mechanized boats up to 10 meters in length, and indigenous boZfs, 
from beyond the surf zone a few hours before impending foul weather or a 
cyclone, as an alternative to a sheltered harbour* As Mr* Delap pointed out 
yesterday, the best fishermen will stay out as long as possible* and there 
may well be a crowded situation when they all come in* I have observed also 
that bad weather at sea will often show itself first as high waves, because 
long waves run fast* And so* when the fishermen turn for home because they 
feel that bad weather is coming, the situation at the jetty due to these 
waves is already very bad* And so you have a bad situation just when you 
want to lift boats out of the water. Do you think that this is * problem? 

Despite what Professor Bruun has said regarding pile diameters, the average 
square or hexagonal pile is made in every contractor's yard. We are comparing 
this smaller pile with a V2<mieter to* 1 meter tube pile, spun .or solid, which 
is quite heavy and requires different, and heavier pjjurt* H i easier *o 
handle and drive the normal square pile. Driving the heavier pile from 
floating plant in the breaker eone would be extremely difficult, and rery 
hasardous* How is it proposed to drive these, piles?, , * 

Will it not be a problem to get the boats, approaching from the sea, into the 
gap or bay at the end of the jetty -* at* opening of perhaps 5 *te*s o* lens - 
even in a swell or an unbroken wave? Some sites will no dpu^ be mor? diffi- 
cult than others* This, of course, is really a question for fishermen rather 
etigineers f but this is no excuse for the engineer, he must ascertain the 



46 m .. TOI/M37 

Mr* Mod rath (Ireland): What provision is made to ensure overall supervision and traffic oon- 
7 V \ trol of the facility, and to ward against damage to boats while using tlie instal- 

^ J lation. What prevision is made Igr way of insurance cover to compensate for 

damage caused to vessels? 

Mr. Moor (Peru/let herlands)t I cannot see how the jetty will l>e constructed, nor how 
rviV floating plant can be used in the breaker sone* Construction will hare to be 

v ' done from overhead, from one bay out to the next, and for this a t we Ire-meter 

span is excessive* 

Mr.Qiffordt I am not quite clear about the function of the jetty* Is it intended that the 
/vii\ boats will normally use the beach, the surf being insufficient for the greater 

v ' part of the year to prevent this? Or will th* oat oh be loaded normally at the 

*nd of the jetty, the boats then being mooring off? In the latter case the oat oh 
would presumably be taken ashore on the trolley, sinoe there is no deck* If the 
jetty and trolley is only to be used for getting the boats up in aa emergency, 
why oan&ot they be hauled up on the beach, before the storm gets up? 

Mr. Bhakta gave "the following repliest 

(i) An estimate has been provided. We have consulted organizations that have been doing 
piling work of this kind* Mobilization of plant is a very large item - up to Rs*100 000 
(with about 8 Rs* to US f 1.00). The prototype is hand-operated, but a orane and other 
equipment can always be added* Electricity can be used* I have calculated that about 10-13 
minutes will be required to handle a boat, depending upon weather* So we consider that 
about 20-30 boats can be handled in a 6-hour period. I have made an estimate of the cost of 
maintenance* If it is hand-operated no crane operator is needed - only greasing, painting, 
etc., - and the fishfermens association con look after these things. Onoe a orane is provided 
we must have a crane operator and this, with electricity charges and maintenance, will come 
to about 1 lakh (100 000) of rupees* 

(ii) The jetty has no deck. It is not, however, operational in bad weather, but it does 
allow the fishermen to take advantage of brief spells of good weather if they wish. Often 
boats in a harbour are not allowed to go out in suoh circumstances* The rate of operation 
is acceptable. The fishermen have had no facilities before. Also, the launching and landing 
is only necessary during the monsoon season. It is only when there is a cyclone warning, 
for example, that the boats have to oome in* At other times thqy can moor to a buoy, or to 
the jetty itself. 

(iii) This jetty is like a harbour. This can happen in a harbour where a channel 

is narrow; if many boats come at the same time they will choke the channel, and there are 
occasions when this can happen* A case was quoted yesterday of one boat causing the loss of 
a whole fleet inside a basin protected by booms* The present position on the east coast of 
India is that the fishermen cannot operate mechanized vessels at all. The boat transfer 
jetty will facilitate this in a limited number of sites and once they realize its limitations 
I think that the fishermen will be wise and come in in good time. We must expect that. In 
addition, we have a system of storm warning signals, to warn that a storm is likely to 
approach within 10 to 12 hours. Most of the fishermen can see these signals from about 
5 or 6 miles ({MO kms) out to sea. 

(iv) Before suggesting these piles I confirmed that there is a contractor with the neces- 
sary equipment for making and handling the piles* They have been driving them at 8-10 
meters centres and can probably do so at 12 meters if required to do this on a large scale. 
As to Mr. Oubkian's comment about the difficulty of operation, a number of captains and navi- 
gators of large ships who were consulted said it was net possible. However, about 150-200 
small mechanized boat operators and fishermen who were consulted maid it was quite possible. 

(v) Indian fishermen are no more careful or intelligent than any others* But most villages 
have a fishermen's cooperative organization and this can take the responsibility of the instal- 
lation. It would be impossible for the state government to have an organisation at every 
small fishing base* The cooperatives are always there aad they can appoint one member to 
look art er the installation. Most of th* structures are maintenance-free* being of concrete. 
Iron has to be cleaned and paiwted at regular intervals of time. 1 do net see any serious 
difficulty. 



(vi) For oon0truotion f a temporary pile is driven between the permanent bants, and a piling^ 
platform is carried on this* 

(vii) The fish oan be landed and handled by the crane itself. There is a walkway, and the 
boats oan come alongside this. If there are only one or two boats their oat oh t say Half a 
ton f can be brought ashore by head-load. If there are 5 or 6 boats the oatch oan be handled 
and transferred ashore by the crane. The boats need not come to the beach every time r bit. 
oan moor to the jetty or to a buoy. The fishermen can go ashore and return \xy the walkway. 

The following general comments and statements were also made: 
Professor Bruun 

We have been speaking of maximum waves. In the sea we have only a wave spectrum* We 
know the pattern very well - in a place such as Ramayapatmam, probably 10 000 observations 
were made. For operational purposes it is not the single wave that is the clangorous one; 
if I see two or three large waves coming in succession, I simply do nothing until they have 
passed. In this connection statistics have been developed, mainly in Japan by Dr. Ctoda f 
while in the last three or four years we also have developed statistics from which we know 
the distribution of waves quite well - the probability that a very high wave will be followed 
by a wave of the same height - and that two high waves of the same height will reour after 
a certain interval. There is some truth in the saying that the seventh wave is the big one. 
In designing these structures, one provides the allowable strength for normal storm condi- 
tions, and the ultimate strength for the very extreme conditions. When considering 
operation of the jetty one simply looks at the wave spectrum, from which one obtains the 
answer to the question - how often oan the facility be used during a year? 

Mr. Bhakta 

We have the data and can determine this. We also want to know what is the probability 
of being able to use the facility within the nert few minutes? Then one must simply wait. 
I agree that one should provide some safety factors, suoh as buoys or anchors on which to 
winch oneself in, and perhaps some training walls and the like. On some piers rotating 
fenders have been tried; these are rather sophisticated, but an old tyre f rotating on 
something! can always be used. 

Mr. Pelap 

This is a very interesting project. On the question of maintenance, Mr* Bhakta feels, 
I think, that it would not be necessary to have any one person responsible for maintenance 
of the structure and machinery; that it is simple and that there is nothing to go wrong. 
While nothing may wear out, there are a number of winches with wire ropes, and the latter 
tend to be neglected and left unwound and subject to damage. I think that one person should 
be responsible for going over the equipment and seeing, for example, that the winches are 
wound up and the wires properly stowed, otherwise they will very soon be damaged or kihked 
when they are wanted badly. 

The time required to operate the facility seems to me to.be very long. I wn tt*e that 

with practice the individual fishermen will learn -how to get the beat possible use out of 
the equipment, but if it is going to take 10-15 minutes to handle each boat this mfcana wich 
too long a total time to deal with 2O-30 boats, unless the devioe is to be regarded as a 
means of getting the local fleet out of the water at the end of the fishing season or at the 
beginning of the monsoon. As a way of getting boats out of the water wfcen thfcre is the 
least element of urgency involved, a time-scale of 10-15 minutes per boat could hardly be 
deemed safe or acceptable. The feature, however, which appeals to me very imioh is the 
simplicity of the operation. The crane or hoist, having picked up the boat, travels straight 
back to the landward end of the jetty, puts the boat down and immediately returns to the sea- 
ward end for the next boat; there is no time spent transferring the boat from trolley to 
transfer ytftem, no waiting until a cradle is available. It to a simple piok-up-and-drop 
operation. 
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H** Ifcakta hts indicated that a wave height in excess of about 1 meter would make the 
operation of slinging a boat difficult or dangerous* Could he Bay what in his view is the 
safe limit of wave height for landing on the beach? If this is about half a meter, then 
the range within which the jetty would be used would seen to be rather narrow, making the 
provision of suoh a stxuoture hardly justifiable* 

Mr. JBhaktac 

There will be somebody, appointed by the fishermen's cooperative, to look after the 
equipment and maintain it. Landing on the baa oh becomes difficult when wave height exceeds 
about 60-70 oau A wave of 1 meter at the end of the jetty should be quite safe, but we must 
have a full-soaie test} we will then find out what the difficulties are and how to overcome 
them. As to its range of usefulness, the jetty can be used at all times, up to a 1-meter 
wave, to land catches, which can be brought ashore by head-load or by the crane* A wave 
height of Mrt than 1 meter is unooonon - probably not more than 50 days in a /ear* 



Professor Bruun 

We nmst be very careful in evaluating wave heights. We may say that we are satisfied 
if, in a certain situation, we can lift the boat out of the water 30 % of the time* If ff, 
the wave height 50 % of the time is 1 meter, then H, the significant wave, is 1.7 meters, 
and H max is approximately 2,5 meters* (These figures are slightly adjusted for the near- 
she re sone)* Therefore the assessment of the jertty has to be based on ff - and there are not 
many daya at Raoayapatnam where ff is more than 1 meter. The matter must be considered from 
a statistical point of view; in this way we can make a much better evaluation - and plenty 
of statistics are available for Ramayapatnam* 

Chairman ( Mr Shi el) 

May I seek a point of clarification? Is it correct to say that the structure designed 
by Mr. Bhakta acts as a landing place and a pier for most of the year, and then as a system 
for taking the boats out of the water on the onset of the stormy season? 

Mr* Bhateta 

That is exactly correct* 

Mr* Oodri (PAD) 

With respect to the slings under the boats, I think it would be difficult and time- 
consuming to get these properly into position* Would it not be possible to put large hooks 
on the boats, as is done with lifeboats, to which lifting gear can be attached quickly? 
As regards landing fish on the walkway, this is three meters over high water level, and four 
meters over low water level - quite a distance for a small boat and would be most impracticable. 
It would also be difficult to prevent the. boat, moored to one of the piles, from swinging 
under the walkway, and perhaps damaging the boat's superstructure* I agree that it would be 
desirable to have some fendering, to keep the boat in place and make landings of fish easier* 

Prof tssor Biuun 

With regard to the placing of the slings, we are speaking of waves with an amplitude of 
approximately 1 meter; sometimes a little* more* The horizontal surge may then be of the 
order of 2 meters, but no more* The boat is then coming in and it should be possible to 
bring its bow up against some elaborate fendering system suoh as is produced in Japan* 



Mr, Qifford 

I am sure that gear can be developed for handling a boat in waves up to about one meter, 
but I think there ia more to it than that. It is not only the surge of the nave itself that 
has to be considered; when a boat is on a sea it tends to run downhill when the sea is 
coming with it and back again as the sea passes, so that it tends to plane back and forward 
apart from the actual motion of the water it self . These forces must therefore be checked - 
though I have no doubt that gear can be devised to do this. But I would like to strongly 
recommend that it be done as a prototype operation, before the whole scheme is put into 
effect* I am a little uneasy that we are considering a scheme here, and thinking of spending 
a good deal of money on it f which ensures that the boats do not fish during the monsoon 
period| when the waves at sea are such that they could fish - except of course in an 
extreme situation. Should not this Conference consider also - I do not mean as a aubartitute - 
ways of enabling the boats to continue fishing* 

Chairman (Mr* Shiel) 

What type of pile is proposed to be used in Mr. Bhakta's st mature? I ask this because 
a recent PIANC article oasts a good deal of doubt on reinforced concrete tube piles. 
I would be interested to hear of any experience or opinions on this point. We have used 
such piles in Ireland, and they seem to be standing up well, some of them after 30 or 40 
years. 

Mr. Bhakta 

We intend to use bored piles, in which a steel case is driven and grabbed out; 
reinforcement is then placed, and it is filled with concrete. 

Mr. Quokian (FAO), sumdng up the Session Discussions: 

This project, developed by Mr. Bhakta 1 s team in Bangalore, can be seen f therefore, 
to have many fine characteristics, and could be adapted for a number of uses in a variety 
of sites* There are, however, a number of important design construction and operational 
points which must still be further examined before it could be nut into practice. It is 
on principle, well worth a trial, and it is hoped that its first application migfct be at 
Lawsons Bay near Vizakhapatnam in the State of Andhra Pradesh on the East Coast of India. 

We, in FAO, would like to thank Mr. Bhakta for the extensive work that both he and 
his staff in his Bangalore office have put into the preparation of this scheme* We would 
like to wish it every success when a prototype is tried out. 
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Two methods of beach landing are used in Peru for landing boats, or for bringing fish 
to the beach. North of Talara the system used is to bring the boats in on a slipway, 
the fish being brought in in baskets on small wooden platforms through the surf 
At a few places in the north of the country, however, harbours could be built if funds were 
available f since, there does not appear to be too much littoral drift. 

In other places the fishermen are experienced in bringing vessels through the surf; 
they wait for the eigth wave and go in behind it* To get the boats into the water, six or 
seven people go on one side and perhaps half as many on the other side. Sometimes a tractor 
is used to push the boat into the water - it must go out before the next wave arrives or 
the tractor becomes stuck. Coming in, onoe the vessel is on the beach they put a wire 
around the upper part of the hull and haul it out with the tractor. We have hopes of 
improving this system, by fixing steel strips to the keels of the boats with pieces of wire 
attached, so as to speed up the attachment of the hauling wire. To push out the boats we 
have considered attaching some form of boom to the tractor, so that it can keep a little 
distance from the water. 

In Peru they do not have sudden storm surges, such as occur in Holland, When a storm 
wave does come in it usually originates off the coast of Chile, with long-period high 
waves up to 20 seconds* A typical small-scale fishing community is at Parachique, where 
about 200 vessels catch some 20 000 tons of fish a year. This is a tidal inlet, about 9 km 
long. At the head of the inlet a causeway has been constructed, to carry a trunk road. 
This causeway has naturally obstructed the tidal prism. Rive years ago aerial photographs 
were obtained of conditions from 1946, which suggested that the entrance to the inlet was 
unstable. When conditions had deteriorated to a stage when boats were unable to enter and 
leave at low water, money was made available for a survey. This included extensive bathy- 
metric surveys but side and inside the inlet. Our first aim was to determine the tidal 
prism and to calculate the amount of littoral drift, so that we could see the size of the 
problem that we had to deal with. We had no equipment such as wave- riders, and therefore 
had to make use of the Sailing Directions for South America - very general but better than 
nothing. From these, and from diffraction diagrams, we calculated the annual drift as of 
the order of 100 to 150 000 cubic meters. We used a figure of 200 000 cubic meters, since 
our solution included the purchase of dredging plant and we wished to be on the safe side. 
A rough calculation showed that the tidal prism should be of the order of 4-5 million cubic 
meters, which gives a ratio that is not enough for a self-flushing entrance. We thought of 
improving the tidal prism by removing the causeway, and did a complete topographical and 
hydrographic earrey of the inlet. We put in tide-recorders at several places in the egtuaxy, 
and took simultaneous readings at these in order to arrive at the rate of tidal propagation 
through the estuary* All this information was sent to Holland where calculations showed 
that removing the causeway would not inpreaae the tidal prism significantly^ even doubling 
the existing prism would not produce a self-flushing entrance. We had therefore to find 
another solution. There were two basic problems; first, the entrance was not stable. The 
wind is always from the south or south-west and the entrance moves gradually northwards* 
After a time it breaks through the narrow bar, which may be eroded and damaged by heavy 
waves. After the break-through there is a small island left in the channel, with two mouths, 
and consequently a very shallow channel, too shallow for the fishing boats. Then the more 
northerly mouth fills up, the other becomes deeper and the whole process starts over again. 
We therefore thought about constructing two breakwaters. We did some float tests whioh 
indicated the direction of the incoming current and of the ebb current. We aimed to provide 
a depth of about 2 meters in the channel - the looal boats had a draft of about 1 meter. 
This would give access at most levels and would allow larger vessels to use the harbour. 
This would require that one of the breakwaters would extend to a depth of 2V2 meters. It 
would be desirable that the incoming tide should not form eddies. We would hope that the 
ebb current would carry some silt out to a bank that would be out of the channel, and for 
this reason we turned the down-drift breakwater at an angle. At the same time, it was hoped 
that by making the entrance a little narrower rather more depth would be provided and that 



this might stabilize the entrance at one Bide, 

TMs layout does not solve the problem of sand-transfer. If we simply build the break- 
waters ott these lines and leave them, then accretion and erosion would soon start and we 
would have the original situation over again, because we still do not have the necessary 
self-flushing ratio. And so we decided that a dredging plant was needed, to by-pass 
accumulated silt. Various types of plant were considered. The final design is still in 
hands in Holland. We want it to be as flexible as possible, so that it can be used wher*- 
ever it is required, for dredging or reclamation inside the estuary, to provide sites for 
industry or houses, for dredging on the bar or to ertend or deepen the channel, or for by- 
passing accumulated material across the channel. For this purpose we propose to build a 
short iertty, carrying a fixed pipeline with several discharge points, to which the dredger 
can attach itself. 

The layout of the piers is such that they can be extended without a change of direction, 
if it is decided to deepen the channel in the future. Initially thqy extend to the 2V2 
meter line. 

Professor Bruun 

Mr. Moor's preparatory procedures are good. Constructing one jetty longer than the 
other is also sound. The problem here is - how much drift is cut off by building the 
jetties just so long. Experience in Florida is that if a jetty is extended to a depth of 
say 6 meters - depending on the wave action - this will out off more than 50 % &? the drift , 
so that the channel can be flushed. This does not solve Mr. Moor's problem, where the ratio 
is still too low. There may be various ways of handling the by-passing| I agree entirely 
that the arrangement should be as flexible as possible. A fixed plant here would probably 
be disappointing. Comparing the dimensions of Mr. Moor's problem with some known oases* 
there is a place in Florida called Hillsboro Inlet, where we constructed a flexible arrange- 
ment. There was very little wave action - a Mudcat could have operated. We built a 
submerged weir - the material passes over the weir. Hillsboro Inlet, Masonboro Inlet in 
N. Carolina, Eastpass and Ponce de Leon Inlets in Florida have all been designed in this way. 
I do not say that this is any better than what Mr. Moor has suggested. 

Another way of approaching Mr. Moor's problem, which may not be possible in this case, 
is to collect the sand in a trap, as we did in the case of Sebastian Inlet in Florida. 
Conditions there were particularly oalm, and we could place the trap just where there was 
a considerable widening of the cross-section and where a considerable deposit of material 
could be expected. In fact, almost all the sand was dropped in the trap. I do not suggest 
that this would work in Mr. Moor's case. I think flexibility is the key. I would probably 
have considered a submerged weir, but these do present problems. In storms they may be 
by-passed and undercut . 

Mr. Qifford 

I would like to comment on the situation at Santa Rosa in Peru. I think that three 
grades of fishery situation are beginning to emerge, in which the fishermen of Santa Rosa 
are in the top grade, doing very well in a difficult situation. In my view they require 
only a little help of a technical nature, and certainly not a lot of expenditure. On this 
question of expenditure, we have done a number of work in Britain under very art riot 
eoonomio control. I believe that to be reasonably viable a fishery industry can .rarely 
afford capital works costing more than perhaps two or three times the value of the annual 
catch. We have tended to find expenditure of the order of fcV3 - $2 m in areas where the 
annual oat oh is worth perhaps t74 m - these are very rough figures. I feel that there is 
a danger that we may find ourselves suggesting expenditure, for the developing world, of 
2 - 3 m where the oatch is perhaps 5 000 a year, and that we should be very careful on 
this point. Bat this is of course outside my field. To return to Santa Roma, they have 
some very useful boats - very shallow draft but obviously well able to keep at sea The 
fishermen are remarkably skilful at launching and landing them. Launching in fact presents 
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difficulty - landing in the problem* There are two alternative methods, one of which, 
mentioned by Mr. Moor - the boom - has been used Iqr the Portuguese for a long time. The 
boom used is a long one f oxen being used to push the boats out ; the number of yokes of oxon 
depends on the strength of the offshore wind* It is important to keep the boat being pushed 
straight! the spot** IB of course unstable* There would be four oars, with four men to an 
oar* A man sits in the boat looking aft , with the end of a rope in eaoh hand* At the shore- 
ward ends of these ropes are two very reliable men, with large poles with a spike on the end. 
When the oxen push the boat out into the surf, the bow will begin to swing away to one side 
or the other; the system being unstable it is bound to do so* The sea then catches the bow 
and if not checked the result would be disastrous - the boat would immediately be thrown up 
on the beach. The man on the opposite side puts his spiked pole into the beach and, as the 
oxen continue to push, the bow comes round to seaward again, and he pulls his pole out of the 
beach. The power exerted by the two men is quite small and does not slow down the oxen at 
all* As soon as the water is deep enough for the oars to operate, the man in the bow pulls 
oat two pins and the ropes fall clear. This skilful operation has been going on for perhaps 
two or three hundred years* It is not a technique that could be easily transferred to 
another place. The oxen are, of course, also used to pull in seine nets. 

In the early stages of the development of the catamaran, I did use a tractor. A 20-feet 
model catamaran was built. We fitted a frame to the front of an old Landrover, hinged and 
quite wide* This, when pushing the catamaran, did not have the same tendency to jack-knife, 
because the base was wide* I noted that the Santa Rosa boats are quite beamy* By using 
a tractor in reverse, because stability is better when the large wheels are to seaward, and 
mounting a wide-based frame on the back of the tractor, it should be possible to keep the 
boat straight as it is pushed out* If not, it would be simple to introduce the Portuguese 
system of guys to- the bow - always remembering that a propeller raises problems with these 
ropee, which would have to be pulled in very rapidly by the men at the shore end* The 
pushing frame would, of course, have to be designed to drop free as the boat became water- 
borne* It seems to me, therefore, that the Santa Rosa fishermen simply need a helping hand 
on the details of their operations* Certainly, they do not need a port* The second grade 
of fishermen are in the situation where boats already existing oannot cope very well with 
the existing conditions, but where we oannot at present afford new boats* Here I think 
we have to provide some sort of protection - such as the open "skirt" wall already described- 
to enable boats that can almost cope to do so a little better. I am thinking of the very 
small boats* This is a field to which we should be giving some thought; I think that 
Mr. Pilon has some experience of this type of wall* I am worried that the solution 
for the Indian Ooean proposed earlier by Mr. Bhakta, which spends a good deal of money to 
enable the boats to get out during a good part of the fishing season* Perhaps we should be 
considering how best to create enough shelter to enable the boats to work off the beach at 
least during the Ies0 severe part of the monsoon (obviously, when the monsoon winds are at 
their highest nobody wants to go fishing)* But there are periods, with waves of perhaps 
1-2 meters, when the boats, if they were at sea, could fish* It is a serious matter for 
the fishermen to be deprived of their livelihood and income during the monsoon, which lasts 
for 2-3 months* A wave of 1-2 meters is not serioua; the Peruvian fishermen cope with this 
all the time* It might be h;lpful to have the skirt breakwater in the Indian Ocean, offshore, 
not to produce calm water but only to reduce the seas to a manageable 'degree from, say, 
2-3 meters down to 1-lV2 meters, which all sorts of surf boat can deal with. Such a break- 
water will not deal with the big, 3-4 meter seas, but nobody wants to fish in such 
conditions. I think this relatively inexpensive system would be worth trying out, perhaps 
first of all in a model, to determine its effectiveness* The catamaran described in my 
papers wan produced to meet the third grade of situation, where there is large surf running 
throughout the year* The vessel has to master 1-2 meter waves as a matter of course; it 
also has to be a trawler, with a range of. 2-3 days* That was the brief, and we arrived at 
a fairly sophisticated small trawler* It has been suggested that we should be looking for 
a 1-day boat, not a trawler, oapable of carrying about 5 tons, suitable for seine-net fishing 
and with a much simpler rig* He have in fact had each a boot in mind* and Mr* Oustafsson's 
remarks have set me thinking about it again* In effect, what is required is a boat 
consisting of two dories, perhaps with pointed sterns, about 9 meters long f with several 
bulkheads, connected ty two beans, of laminated timber or steel sections* There would be 
a square or recrtangular deck, quite etrongly built with a frame on top on whioh is mounted 
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an engine, inclined to the stern, with a single propeller, a judder and tiller* Bftpfc tail * 
would tove one hatoh f with a high combing, and some sort of shelter over the helmsmttu 
S^* VS"* ^i 00 !* about * 10 ' Md oould oar ^ 5-6 tons of fish. It would da, 4-6 

!I fl /^ * U ld \ l * g !? d up to any sea that J would s*" to faoe t a*** w!4 land in 2-4 feet 
surf tQ.6-1.2 m). This is put forward as an idea which I think might be followed up. 

To sum up f there are three distinct situations: 

1. Jfoere the fishermen are doing well in existing conditions and only need minor technical 
nelp. 

2. Where civil engineering works are necessary to protect existing boats that cannot quite 
cope with the conditions. 

3* Where new boats are required to meet a situation where there is no hope of a civil 
engineering solution. 

Mr. Moor 

I would like to thank Professor Bruun and Mr. Gifford for their helpful comments. We 
did consider a weir. One problem was that we had no facilities for a model investigation; 
also, we had difficulty in determining how high and how long the weir should be| we were 
also afraid that the ebb tide might tend towards one of the jetties, and migfct remove the 
sand-^trap. Finally, we had not been long in this developing count ry f and we were vex^r 
anxious that the design adopted should be as failure-proof as possible - we did not want to 
take any risks at all. As to making the southern jetty longer than the other, we did 
consider this, in the hope of trapping more sand. But this would have increased the cost of 
the scheme, and we had already had difficulties in obtaining the money for it; the total 
cost was about $ 2 m, without the dredging plant. 

Mr. Delap 

Could Mr. Gifford describe the form of breakwater that he proposes, to meet the 
conditions under his second heading? 

Mr. Gifford 

It would be on the lines discussed earlier - a series of piles, widely spaced, with a 
wave-breaker between them which would have vertical slats with openings between them of 
perhaps one third of the total area. 

Mr. Pilon 

I am not familiar with conditions on the coast of Africa or India, but I have noted 
the pictures shown here and have learnt something about the wave height to be expected and 
the fact that heavy weather is to be expected in certain months. Tou thus have a variety 
of problems? in certain situations the fishermen can fish, in others fishing is not 
possible. On the other hand, the range of wave heights is rather small - from 1 meter to 
2 meters. So I agree that it should be possible to create sheltered areas with timber 
at nurtures. We have done this in the Netherlands to provide small areas sheltered from 
waves of 1 to 2 meters height. A similar situation occurs in agriculture, where shelter 
belts of hedges, trees or houses provide shelter against the wind for fzuit -growing. 

A good deal has been said about the movement of sand along the coast. It is neces- 
sary to know how much material is moving in a direction perpendicular to the coast, and 
if the quantity i* so much that it will cause difficulties? I would think that if a shel- 
tered area is provided by piles and some timber constructions with spaces between, sand 
transport should be able to go on without aeoretion. If this works it makes it possible to 
provide sheltered areas for sroall-soale fisheries in developing areas* 
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Professor Brow 

There has been reference to the situation in India, where the major part of the drift 
ooours at or immediately inside the breaker-tone. There is a pier in S*E. United States 
of about 230 meters long, where we have made extensive studies and we know how the drift is 
distributed. The important point is that as soon as a brake is put on the drift, the shore- 
line configuration is changed, material accumulates on one side, it creeps around the end. 
Mr. Pilon referred to a penetrable structure, or one whioh sand oan by-pass, where the 
configuration may not be changed very much. We have experience of permeable structures in 
various parts of Florida. If the piles are placed too close together scour is a problem, 
and the stability of the structure may be endangered. This has happened so often that it is 
hardly possible to use such a design. However, for damping wave action in front of a coast- 
line different types of breakwater are possible. The best would be a simple rubble mound. 
In order to obtain the benefit of such a structure it oust be put outside the breaker sone, 
and so becomes rather costly. Skirt walls and piles have been mentioned* This field has 
been investigated very extensively, and a lot of information is available. In locations 
such as the Zuider Zee it will certainly work. We have an actual installation under test 
in the northern part of Norway, with waves of 4^-6 seconds. On an open shore they will not 
work, for reasons of wave mechanics - the wave-length is too long. For reasons of soil 
mechanics it is impossible to support the structure, remembering that one Tubic meter of 
water weighs one ton. If the load is reduced by curtailing the horizontal part to "mini- 
skirt" proportions it is not very effective. The wall of single piles may work, though the 
piles may be rather expensive. The piles must be quite close together; to give 5 % **ve re- 
duction permeability wast only be about 30 %+ Something oan therefore be 
done, but it will not be inexpensive. The problem is to destroy wave energy. Thio can be 
done by friction, turbulence, heat, and the structure suet absorb this energy. The better 
way is to pot the energy back into the ocean, though this in turn will cause problems with 
navigation, due to reflected waves, and problems with scour. As soon as any structure is 
put out into the ocean new problems have to be solved. Tho Dutch have met the problem with 
"piggy-back" groynes, that means piles sitting on top of a basalt pitching groyne. The 
piles break the waves. But I do not think that many of these designs have been used 
recently. In Kent and Sussex, and elsewhere in England, scattered pile walls, parallel to 
the shore, do work, because the beach material is so coarse; they do not work anywhere else* 
But this type of structure should not be ruled out. It must, however, be put outside the 
breaker zone. 

I think we have to come back to the statistical approach. If Mr. Gifford f s boat can 
operate in certain conditions, and if in order to make its operation feasible a wall of 
such a size is necessary, then we must see how much it will cost to provide the conditions 
and, taking all factors into aooount, see if an adequate cost-benefit ratio is achieved. 
Such a combination of naval architecture and wave mechanics is a very useful approach. 

Mr. Bhakta 

In Ramayapatnaa observations and calculations showed that littoral drift extends beyond 
the 6-Hsster contour. Between 3 and 6 meters it is quite strong. If anr struotmre has to 
extend beyond 6 meters it saa beossie very expensive. Mr Moor is oertaimly very f si-tuna* e 
that he oan get $2 sdllion for such a small fishery unit protect ion. In most countries, I 
am certain $1 000 000 might be available for such works in the fishery sector. 

Mr. Ouckian 

In Madras, in 1913, a short seaward extension was built to the existing breakwater out 
to about the 6-meter depth, and it was thought that the drift problem had thus been solved 
since the sand stopped obviously accumulating. Some years later it was realized that sand 
was still moving, even out beyond the 6-meter contour, and was accumulating at other points 
in the harbour area, causing further extensive hindrance to harbour operation* 

In answer to a truest ion from Mr Delap, Mr. Moor then gave a detailed description of 
the Trayellift as used at Paraohique, to get vessels of up to 7 tons in and out through the 
surf* One problem in operation was noted, that is that some of the boats have masts that 
are not dissxmntable; these oannot use the travellift. 
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It was intended that once a vessel was on the cradle it would be brought to a storage 
site, being supported there while the cradle was pulled out, to be used for the next boat* 
In practice the fishermen will not take the trouble to do this, so that it is neceasaxy to 
have 8-10 cradles, and only 8-10 boats can be handled at a time. 

Mr* Wong Kim Yok 

Mr* Moor has described facilities for lifting boats at Paraohique* It seems that this 
is in a very calm inlcrt. Is it necessary to take the boats out of the water in such calm 
conditions? 

Mr* Moor 

The lifting arrangement is for maintenance, of hulls etc,, not for unloading fish. 
There is a quay about 200 meters long for that. 

The Chairman (Mr. Shiel), winding up the session, felt that it was an opportune time 
to briefly sum up this Session and some of the previous week's proceedings* These Sessions 
covered the difficulties involved in acrose-beach operations - which are so many tha it 
seemed at times as if there was no solution, though there were indications that some solutions 
might be gradually emerging* A very interesting paper on the design of craft; a discussion 
on methods of taking craft from the water, and of landing catches; a wide-ranging review of 
methods of dealing with littoral drift; an examination of the formula relating the tidal 
compartment with the volume of littoral drift and the possibility of keeping an entrance 
open by discharge of the tidal component; a discussion on methods of reducing wave height. 
It was now necessary to consider what the next steps should be* It would be hoped that 
some firm recommendations might come from the Consultation for follow-up projects to be 
initiated by FAX), some of an experimental nature, which could give lasting benefit to the 
smaller-scale fishermen, especially in the developing nations. 
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7. SE33I00 TI 

Case Btudy Solutions 
Tilt Chairman (Mr> Bhiel) 

It ie^ proposed to devote this session to Oase Studies under the following headings 
(i) Basic Principles to be taken into account for Coastal Structures 
(ii) Basic Prinoiplea in dealing with specific project*. 

(ill) A General Philosophy to recommend to IAO, concerning the provision of 
assistance to Fishery P rejects. for their Member Nations, 

Professor Bruun is requested to introduce the discussion under the firtrt two headings 

m * discussion. Thereafter it was proposed that the thir 



!L ? % m \* discussion. Thereafter it was proposed that the third 

point should be dealt with in Session VII. 

Professor Broun 

(0 Basio Principles to be taken into account for Coastal Structure. I shall deal first 
with the principles used in the design and placing of coastal structures. The most primitive 
coastal structure is just a snail jetty built perpendicular to the shore f which produces a 
steeper profile, on the updrift side, and so provides a better landing for whatever boats 
there are* This structure does not provide any protection against wave action; here the 
parallel structure comes in - the angular or T-groyne or the detached breakwater* Judgement 
has to be used in placing this; it must be placed outside the breaker sone. If there are 
two or more breaker tones this presents a problem, but wavee will not always break on the 
rater bar, or bars) usually breaking occurs only on the first bar, nearest the shore* It 
will depend on the steepness of the profile, and on the wave characteristics. With respect 
to design, in relation to layout and to exposure, I shall classify shores in terms of 
exposure! first, exposed shores with quite a lot of wave action - such as occur in India 
during the Monsoons and for some months in Nigeria and in Ecuador. In these oases, some 
fozm of rubble mound Is almost always necessary, but it has become possible to make these 
structures less expensive by using new design principles - different profiles and different 
ways of placing varying rook sises in relation to the profile. Little thought has been 
given to this subject in the past, but a PIANC committee is now working on the problem and 
will produce its recommendations within the next year. Again, jointed structures may be 
used, such as have been "built in Holland for many years, with various kinds of joint filling, 
tat most commonly asphalt . These have been used on very exposed shores - I have previously 
mentioned one Danish case. Next we have medium-exposed shores, as on a large part of the 
Indian coast and also in Nigeria and Ecuador, for nsxoh of the year. Rubble-mound and joint- 
filled structures can be used but here piled structures have a definite use. New types of 
piled structure are already being used, offering certain possibilities which we did not have 
in the past, such as the possibility of adjusting the structure to wave action. Most piled 
stmctures are positively tied together with the space between filled up, but this is net 
essential; it is always expensive to place things very accurately and it may be permissible 
to leave a certain amount of space between piles. 

Finally, we have less-exposed, or little exposed shores. Here again piled structures 
can be used, as well as suoh specific structures as skirt walls and floating breakwaters of 
vmriois types. These may be useful, but every specific oase should be studied on its own 
Merits, sad designed accordingly. Needless to say, one mast be sure that the structure, 
whatever it is, does not work just for a relatively narrow range of wave-periods; we must 
know the wave characteristics extremely well before using that sort of solution - or at least 
we sugt be sure of being able to make adjustments. There is a considerable amount of data 
available on the functioning of these designs, most of it quite new and only available daring 
the last few years aad still not complete. 
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I spoke of design. It is very important that we should consider the vessels that will 
be used. The works vast be designed from the operational point of view - what wave action 
will allow the structure to be used by these boats, and how often will that decree of wave 
action occur? Mr. Clifford has pointed out that it is not neoessaxy to reduce wave action to 
mero, tat only to the level that is acceptable to the vessels concerned. This is very 
important. Soil mechanics are also extremely important - the foundation conditions, parti- 
cularly for piled structures of all kinds and for rubble mounds, sad in relation to erosion. 
Whatever structure is put up it must not suffer from scour and so be in danger of collapse. 
Therefore I think that there is a need for guidelines for drawing up Terms of Reference for 
the preparation of such projects. 

With regard to the layout of open structures, here again it is extremely important to 
know a lot about the wave action. In this respect the oase of Ramayapatnam in India might 
be examined. The investigation produced data important for evaluating where the structure 
should be placed, and also for studying the operational aspects of the structure in relation 
to the vessel used. Up to this time the vessels themselves have not been considered. With 
regard to interference with littoral drift, it is net very important to settle whether the 
distance between bents of piles should be 5 meters or 10 meters - this makes very little 
difference to the littoral drift - but a pier has to be properly located in relation to wave 
action, and to the fluctuations of bottom and beach profile. I would repeat; it is absolute- 
ly essential to have reliable physical data, for design as well as for operation. This is 
often ignored, being replaced by inadequate "rule-of-thumb" working. 

As to the design of open structures, piles should be of concrete, pro-stressed if 
possible, or fully oreosoted timber (at 22 Ibs per sq. inch). A great deal of testing of 
steel structures has been done around the world, which demonstrates that it is not 
practicable; whatever preservation coating is put on it will quickly wear off. Steel 
groynes were put in at Palm Beach in Florida, the steel being 12-13 * (Y2 inch) thick. 
They were completely destroyed in three years, worn through by the sand and water. The 
type of pile used will depend on practical circumstances, as Mr* Quokian has previously 
stated. Round piles are best where resistance offered to waves is important, otherwise 
square piles, sometimes with a built-in jetting pipe, are preferable. The deck can be re- 
movable, but this requires stronger bracings, capping beams and walings. One has to be 
very careful about this; since in the Worth Sea, on the Dogger Bank, spouts of up to 30-40 
meter high have been seen. Several years ago a British destroyer was turned over by noli * 
spout in a well-documented oase in Admiralty records. 

Fender systems should probably be of the expendable tyre type, cheap and easy to re- 
place. If cranes are installed the boom type requires a stronger support than the gantry 
type. As already mentioned, no project should be undertaken without detailed knowledge in 
advance of the forces between boats and the structure, of the behaviour of the boat in 
relation to the structure and of other operational features. As to the structure a model 
can be made fairly easily; all the information is available. At the same time, such a 
model oaa give little information about operation; in general, operation tests mast be full- 
scale. There may be facilities available (e.g. existing piled structures) where such 
operational tests oaa be readily carried out* 

A few words about tidal entrances and estuaries; in such entrances where a commercial 
port is already established, there will usually be no technical difficulty in placing a 
fishing port, provided space is available then and in the future. However, many ports do 
not like to have fishermen in the harbour, sad this frequently creates serious developswwtt 
navigational and operational problems. Tidal entrances on shores subject to heavy littoral 
drift usually cannot be improved, because the cost is too great for the economy of a small- 
scale fishery. However, if the drift is modest, some less-exposed entrances may be improved 
by relatively economical meaas, either by means of a self-flushing channel or by scsio 1 otner 
composite system. Improved maintenance technology, for example, in the form of small 
efficient dredgers which may be shared by several small inlets, or by the use of the new 
bottom vamps developed by the OS Army Corps cf engineers, offer new possibilities, if 
properly applied. These however all require full data and meticulous planning. There are 



mow derioee being derelopod deeigned for the axpreaa purpcaa of cleaning tidal enti 
where the tidal priem ia too aiaall to fluah tha channel. A report prepared by tka 
at the UotarwOye Experimental Station at Viokaberg, Mieaiaeippi, on teat a made on tidal 
entrances in Horida will ba publiehed aoon. Fluahing of eat ranee a >y air-curtaiaa may 

beoome Import airt la the relatirely naar future. Othorwiaa, training walla may ba uaed to 
Uprore eotuariea, aa haa been done in numeroua oaaoa. Jfkie ia not racy eaey. Mr* Pilon 
kaa refarred to the uaa of But oh ffcaoiaaa to fcrm training walla and thaaa ara aheap f tat 
they inquire 6otinuoua maintemwoe. 

(ii) Aa to baaio princlplea for apoolfio projaota, I think that wa oaa aimply mention 
certain prinoiplea which caji be tooted. I anall refer to a few oaaaa which I think hara acme 
aerit . Thoae who hara detailed infomation about prejeota in different parts of the world 
will f hdwerer, be beat able to do thia. 



Lat ma aaaoaa that thara la a aiaa whara mom* protection ia naadad to naka a batter 

wbtoa oonditiona ara n*t too ax^oaad bat whara wa atill hara ta oonaidar a rubbla 
mtmm&. fha f-*ypa froyna would ba ita Mitabla f or poaaiblj a joint-fillad atracrtara - 
to radttoa rook aiaa whara haaqr aqalpaiant ia not arailable. lain f the atruoture aat ba 
oonaidarad from tka operational aa wall aa from the rtrcertural point of riew. It ia naoaa- 
aary, \p gtmdjrlnff tha ware-action and the ooaatal faoawrpholocr of the plaea y to determine 
haw lone it ahamld ba in order to aactcad ovtalda tha breaker aone. Ma arrire at a raault 
whiok raiaoaa ware-action to a larel that will allow a certain xmaber of boat a to ba uaad 
far perhapa tha entire year. Piled atzuoturea of the type deaoribad earlier can prod&oe 
tha eaae raaolt f whare the atmcture oan be adjaatad to tha wart-action that it will with- 
trtaad* Tha tigjtt wall haa aoaie dlaadraatafaa f beiag telly aoqpoaad aad tharafora aabjecrted 
ta higher foroee^thao a wall of pilaa with aeaia apace btrtweem thea. A emitable piled wall 
breakwater ai.*t ba fonaed of pilaa about 80 ca in diaaetar oanaiatinff of pre-atreaaed 
eleaia^a 9 aaoa4 about 20-30 oentiaetere apart with a haary oappin t probably oaat in 
poaition. It aay be feaaible to build a treat le oat to the wall, bat it would be fairly 
aaay to arect becaaae tha element e are rt heary* Thara ara place a f of aediua expeaure f 
whara auch piled atmcrturea could ba triad out* Floating broakwatara f pontoon or buoy type 9 
skirt -wall a aad tha like aigfct be triad oat in litt le-axpoaod to aedium-eapoaed araaa 
Aaln it would ha eaaential to eralmate properly tha type of ware aortien tkat would ba pro- 
daoadt aad tko aort of aarvioe tkat tke atructurea would gire; otkerwiaa one oannct judge 
tka ralue of tko atructurea* Then it becoaea a aatter of aAjuating tka deaign to tka actual 
oaaa under oonaideration. Opaa-traatla plara certainly hare merit in plaoea whara ware- 
action ia not too aorara; tha aupportin* pi lea hare to be at able and thia aeana a certain 
aiaiana diaaaaion t ao that they will not ba turned orer l?y direct foroaa or baoaaaa of 
oour. i number of daalgna ara arailable for hollow pilaa and for other typaa. It ia a 
foot idea to pat oranea on thooa pi ara. A crane ahould be aa ai^le aa poaaibla f and 
to ^orate V tha fi ah arm an thamaelrea. 




With ra^rd to tidal inlata f thara ara many oaaaa whara aadlatln^ aotrancea ara already 
being uaed t but now new deaigna ara becoming iirailabla f with which it becamea poaaible to 
kelp antraaoea whldh ara no* fully aelf-fliiahing. I would again mention tha new Demerged 
hara baoa teatad ia Florida. Coneiderable infcrmavtion about tkeae ia amilabl^ 
Oorpa of Engineers. There are alao new tranafer punpa eaaily handling 100 000 
year, which can operetta from a ahrlmp boat and can be eaaily token from 
another. It ia neoaaoary to have a power umit f or a power aupply aahore, into 
from tko paop ia 



am aura that Ton* of Raferance for oanaultamta far project a anat ba oaro- 
any worries hare been axyroattod abort data which ia mot arailable. Thia 
9 and ewuraA by people who uderatand, wkat it 



projoat kaa boom properly ^" 



Tbare ia a problem that wa moot U aany plaoea. A p 

aad built. Bow oomea tha operation aad aaintenanoe of it* Ia moat derelopin* oem*triee 
tkay are a*t awarienoed ia maintenaace. Ala6 f it la not 



they are a*t experienced ia maintenaace. Ala6 f it la not roaooaablo Juot ta 

ocelli oat ad ii*fcall*tioa unconditionally and expect tkat It will ba properly leokad attar. 

Oafortmmotaly Y acme pcliliciana and adminiatratora do net alwaye understand tkia. 



The financing agency should make it clear that full advantage from a aw facility will onlj 
be obtained if it in operated and maintained in a certain manner. HciponsiUlity tot 
operational management and maintenance oust be firmly placed on someone, as one condition of 

assistance. 

Mr. Qifford 

There is, I feel t an alternative approach to the one outlined by Professor Broun, an 
approach which, although. I am a Civil Engineer, should perhaps diminish the civil 
engineering element a little* A number of situations have been described where the funds 
available are small f both for civil engineering works and also for the provision of new 
boats. I believe that these are the very critical situations, in whioh people art looking 
to us for assistance end advice* It may be that the advice that we shall have to give is 
that very little can be done* The situation where it is possible to build a groyne, such 
as has been described by Professor Bruun, or where it is possible to finance a new fleet of 
boats, along the lines that I have discussed, are probably not now problem areas* X feel 
that the problem areas are those in which the exposure, or the littoral drift, is so great 
that it would be unwise to build engineering structures, or in which fleets of boats already 
exist aad where it would therefore be economically unsound to scrap the existing boats and 
build fleets of new boats* There are cases in whioh certain things can be done* A food 
example is the situation in northern Peru, where quite primitive people, of their own 
ingenuity, perhaps led by someone at one time, have developed boats, based on a very ancient 
European model, with techniques enabling them to do those things that they need to do* 
Life has been made a good deal easier for them by the ooeasional use of an agricultural 
traotorj it could be made still easier by the addition of about $ 1 000 worth of equipment 
added to that tractor, to make it even more successful* Another type of case exists, pro- 
haps in areas such as those indicated by Mr* Wong, where substantial fleets of boats have 
been built up in certain estuaries - efficient boats (long-lived because of the timbers meed 
to build them) not readily thrown away. During certain seasons of the year they are in great 
danger* but because of economic necessity people are more and more anxious to fish daring 
this dangerous season* These seem to me to be the difficult areas now* All we can eay is 
that, if the littoral drift is not too great, there are certain types of structure, which 
have been described by Professor Bruun, that can give some protection* If the litteral 
drift is very severe, we msy have to advise the fishermen to move their boats to another 
area where they will be safe* while substituting other types of boat in the difficult area* 
I would like to feel that we would give some attention to these situations in addition to 
considering the structures that Professor Broun has described* By attention, I do net meaa 
that this meeting mast necessarily arrive at solutions, but that fa cur proposals we ought to 
that there are fields of sensitivity whioh call for investigation* 

Mr. Chuokian 

Om behalf of MO, I would like to thank the last two speakers, Professor Bnamn and 
Mr* Clifford, for their very interesting contributions this morning, whioh, together with all 
their many previous contributions, have given us much very helpful information to 0aide ue 
in our fature activities* 

Mrs* Jeyoe Clifford 

Can anyone say if there is eaywhere in the world a suooepsftil, economic method of pro- 
viding shelter for boats using an open beach exposed to .rourfi seas* I had keped to hear 
of some successful solution, of even one structure that has stood for 10, 20 er 30 years, 
aad to lean how this has been achieved and hew erosion has been dealt with* Bat only erne 
er two half-eolutiofts have been mentioned, none en a really exposed shore* 

Professor truun , ^ 

The problem of littoral drift Is serious rthftt Is why the open jetty comes into the plo- 
ture - we simply allow drift to pass throng. A projecting gtrutffcure will MturaMjr I3rte*i* 
drift fit My be possible to place it where erosion does not matter, tat usually it doe** ~ 
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In Florida* *ore than 20 years a#a, the situation was bad; groynes of many kinds were built 
WfciOh did moh mor* has* than good* *har than introduced the typioal Irltiah groyne* from 
Keflt, Bfteees and Bath Yorkshire, aa adjustable groyne woxfcing on the to-be-or-not-*o-be 
principle, fhie oan fee built sad then you may decide that it IB not wanted and take it away. 
If the problem ie eerious it oan be met by taking away the structure for part of the year. 
Examples of atraoturea on an open ooaat oan be teen at several plaoee along the north weet 
ooaat of P earns ric, and at Casablanca, bat none are, howerer, for small-eo4le fisheries. 

Be MLgt distinguish between Tery exposed, medium-expo ear e and low- exposure eoasts, 
Theee email piara or groynes which were built on the Banieh ooaat 40-60 year* ago certainly 
hare banefitted the area and they did not coat too much. Iroeion was not of particular 
concern in those days* Thaae groyne* produced a steep beach on one eide 9 which ie important 
for the launching of boots* Hand-powered winches were installed. We oan certainly build 
at mot-ares of the same kind today , even on exposed ooaat a f and we will get something which 
haa acme merit f and which has bean proved to be useful* Bat perhaps it is time to modify 
these structures; they were built of heavy concrete and would coat much more today. They 
oan be built in an easier way today at relatively lower cost. I agree that we should try 
structures of that kind. 

I hare had experience, when planning landing operations for RlTC f of driving amphibious 
truoks through surf in the Pacific f where the waves were 5-6 meters high, of 13-13 second 
period. This was not easy but they were powerful craft . The US lavy has developed, and 
ass-produced at not vary great coat, amphibians which have a well in which they oan carry 
up to 50 smaller boats. They bring these boats oat through the surf and launch them out- 
side the breaker-sane, bringing them back afterwards to the shore* This system has already 
beem deaif&ed and exists. The US lavy has also designed a floating breakwater that oan 
paaa through a lot of surf and oan be useful in landing operations* Unfortunately, MM) 
needs ta be oonoenied with coat ; the lavy does not But one could pick up certain ideas 
from them, I am myself working on the design of such a floating arrangement which oaa be 
launched in alaoet any kind of weather with a good chance of getting through. The lavy has 
oimft af vary apacial design, some with small jet engines* We could not use these bat they 
have features which migfrt be usable in an inexpensive design* 

Mr, Oiff aid 

I am worried about the relationship of coat to industry. Ho doubt these problems are 
selmble, at a coat, and have Veen solved in terms of ooaat protection works and large-scale 
harbours t even medium^soale harbours. Bat we are thinkipg about an indastxy with a turnover 
of only perhaps a few hundred thousand dollars a year in many oases. But X think there are 
mamy countries, and I believe that Mr* Wong represents one of then, where they cannot afford 
ooatly works. My wife's question is relevant; is there anywhere that a low-oost fishery 
has benefit ted fro* an engineering structure that works and is in uae? If not, I think that 
we must say aa* 1mA we must say how it could be done and ask for funds and go ahead with 
the naoamaary raaaarbh* He oast not appear to be too confident or we may not get the funds 
for the reaearoh that snst ba done* 

r, Quokian 

To return to Mrs* Clifford's question, there are several reasons why we cannot point oat 
reaalta a* preaent* 1 few structures that ware attempted now no longer exist, their life- 
time being remarkably short* There are a number of reaaona for this* apart from engineering 
deoi^v* Boat Fishery Bepartmeote have a Director of Fisheries who ia generally a non- 
taetoioal adadniatrsdlor or a bialagLat* He any never have been o*t in a fiahiixg boat* nor 
e*em desire ta do mo* He knows little af the industry. To make matters worse, he has no 
apeoialiat engineers to advise him, bat haa to depent on staff from the fereea af Public 
tfexfce, with epMri^ce in road bailding a* mest to five mash advioa, since im most countries 
ariaajr haare m aoimeatiaa with marine worica* Jfcgineering advice oasdnc fram smdi 
ragarding shrine atzmotmraa is usually to may the leaf! inadequate and many of the 
resulting structures have disappeared, Mr,Mocr estimated that the breakwaters at Parachique 
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might cost $ 2 aillion, apart from the other works and continuous dredging* Ht it fortmnate^ 
to hart a government that will consider work of thia oot for a aaall-aoale fiaheiy develop- 
ment. Moat countries are thinking in terms of I 0.5 million dollar* for a ooaplete ftahary 
unit. The trouble ia oft an aa economic rathar than a technical on*, and ia not confined to 
the developing countries. 

Mr. MoQrath 

In the course of hia Mat intereating addreaa Profeaaor Bruun offered to make available 
to thoae aeeking it information on f I think, ware action on f or passing through, piled 
structures and skirt-walla* I aa not mire if we are aaauming that Profeaaor Bruun will 
automatically do thia f aa he always seems ready to do, or if we ahould make a formal request 
for thia information. If this offer haa not been formally taken up f may I suggest that we 
ahould do ao now* 

Profeaaor Biuun 

To start with skirt-walls, you mi girt write to the Director of Maritime Norka in Morwmy 
for all available information on akirt-walle. There is a rery comprehensive report - I aa 
not eure if it ia in lorwegian or Kngliah. With regard to the deaign of scattered pi lea, 
I aa afraid that I Hurt refer you to my own book, whidh contains a lot of data on 
information sources (Reference No . 3 ). The PIAIO Coaaittees on Mare-lotion and an the 
Reception of Large Vessels (the mathematics for large and aaall Teasels are the Mae) will 
shortly hare publications ready* I Jun a maaber of both committees and I will try to arrange 
an exchange of information with FAO. 

Mr* MoQrath 

I apologise for pressing this point* I understood from Professor Bxuun's remarks that 
there ia a lot of information available, waiting to be aaseabled and ooj.la.ted, which would 
be of particular value in the study in which we are engaged. My query ia really addreaaed 
to FAO, Would it be possible to offer an assignment to Profeaaor Bruun to undertake this 
exercise -. to put all thia dispersed data together in one volume, with the needa of the 
small-scale fishery operation particularly in mind? 

Mr* Quokian 

He would very much like to have a register containing all thia information* Ho one 
volume or index contains it all aa far as I knew* Unfortunately, little aoney la provided 
in our budget fox thia sort of work* We do have a small floating mum which we would hope 
might be uaed for a follow-up to thia Consultation - not only for a book but also on soae 
work on development. I shall keep this in mind for future motion* 

Chairman (Mr* Shiel) t winding up the Session presentation and subsequent diaouaaiona, stated! 

Profeaaor Biuun haa outlined certain principles for consideration whan dealing with 
coastal structures for small-scale fisheries. Mr, Clifford has proposed a slightly different 
approach. There is, perhaps, a need for an interdisciplinary approach to the various prob- 
lems with which we are concerned. Our view aa to the precise .nature of the problea will 
vary? ia it a problea of establishing a fishery? ' Of providing ahelter? Of providing 
landing facilities? Of giving an extra push to a boat to help it to get off the beaoh? 
Or ia it primarily a problem of training or educating the people involved? There are aany 
other poaaible lines of approach. If, however, the experts in time coat up with something 
batter, thia may under* ne the confidence of the fishermen in the original aolutionj they 
Bay feel that the experts cannot know their job if they faire the wrong aolmtion in tile f irat 
plaoe. Thia ia obviously an important consideration in a developing ..... immunity, 
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following the pad of this Session a number of films were presorted bjri 

(l) Mr* Breiaer on the PiQ/OOTP Project for the Development of Fisher? Harbours in 
India, prepared by Soandiaoonsult f the Consulting Engineer fir* who provided 
much of the teohnioal services for this project 

(ii) Mr. Van Steenwijk on the provision of an anchor which might be ea it able for 
r vessel haul-off arrangements on open beaches, and on the operation of beaching 
and launching of coastal-based lifeboat* in the Motherlands* 

8. SIS&IOI Til 

The Chairman opened thi concluding Session by remarking that it would oorer it 
10, 11 and 12 of the Agenda. 

I tea IP, Any other questions, led to lengthy and detailed discussion on what 
datione should be framed to jpiide FAQ in their fat u re programme of works in the small-scale 
fishery sector with particular smphaois on the civil engineering sectors. This was in 
essence the third point of the Session VI discussion which was postponed to be dealt with in 
Session VII* 

These recommendations, agreed unanimously by all participants, were as follows t 

Projects should be undertaken, if possible, in cooperation with other appropriate 
agenoiee, in the following fields: 

1. Inexpensive shore stabilising structures providing some protection against wave action, 
including improved designs of rabble wound or piled structures, for exposed sites. 

2. Improved energy-absorbing aad wave protection structures, floating and fixed, for 
moderately exposed shores. 

3* Trestle piers, with or without removable decking, with mechanical boat lifting devices - 
with special emphasis on operational aspects and on the frequency with which these 
facilities can be used. 

4. Continuation of the development of improved fishing craft, of a range of sizes, for use 
on open beaches* 

5* (a) Self maintaining tidal entrances and estuary channels. 

(b) The organisation of dredging operations to serve several sites. 
o) Inexpensive dredging equipment to deal with modest si It at ion. 

6* Devices for the launching and recovery of existing or improved craft in across beach 
operations* 

To the extent that it is possible, FAO should function as a central agency for the 
dissemination of information on the planning, design aad operation of facilities for small- 
scale fisheries, and to provide as soon as possible a register of all available documen- 
tation on aspects of coastal engineering problems relating to the mmall-seale fishery 
development . 



Item 11 Adoption of the Report. A draft of the Consultation Report ISM road sad 4is 
d and was subsequently distrTbuTed to participants aad ether interested parties ia its 
final form AS in Aansx III. 

Item 12. Closing of the Consultation. The Chairman (Mr. Shi el) thanked all 
cipants 



participants for tfceir very interesting oStribtiens thre*4u*t mil Sessions ef the Oeasul- 
tation. He wished also to thank all those staff members of FID wao helped te make the 
Consultation such a successful event. He uimhed all visiting participants tea veymge on 
their return Journeys home, aad a period of very fmitful work ia the solution of their prob- 

lems concerning their national sMll -scale fishery developments. 
The Government Consultation was then formally olosed. 



OOV1RNMET CON3UL/T1TION - ACROSS BEACH OPERATIONS IK THE SMALL-SCALE FISHERY 

Statement by A.A.W. Landymore, U.K. Permanent Representative to FAO in Rome 

in connection with Agenda Item 5, Design of Special Vessels 

The British Ministry of Overseas Development has 9 over the last two years, been 
financing trials with the catamaran fishing boat, which Mr* EJH. Clifford has been carrying 
out. As he has explained to you, the trials have bean extremely successful. We are now 
anxious to make sure that the surf landing techniques so evolved are widely available to 
developing countries which have the need to carry out fishing operations across surf beaches 
with larger craft than have been used until now. I understand that the Nigerian Government 
is considering ordering two of the catamaran fishing boats for operations at Lagos. 

We are particularly concerned to further the welfare of peasant fishing communities in 
developing countries, and the provision of this type of craft seems to be well-suited to 
achieve this aim. Mr. Clifford has explained to you the eise and capabilities of his 
catamaran fishing vessel, and we hope that countries with fishing communities who could 
benefit from the introduction of this type of craft will give serious consideration to it. 
Her Majesty's Government, for its part, is prepared in principle to consider financial or 
other assistance in this field to the Governments of developing countries in which there 
are UK aid programmes. Enquiries will be welcomed, though I should add that formal requests 
are required from Governments of countries concerned before any substantive action can be 
taken, and that in considering such requests the QDM must, of course, have regard to the 
usual aid criteria concerned with the economic justification for the project and its placing 
in relation to the country's overall aid priorities. 

Finally, I should like to express my Government's gratefulness for the enthusiasm and 
effioienqy which Mr. Gifford has shown in developing an important new approach to assisting 
peasant fishing communities, and I trust that his proposals will receive widespread 
endorsement . 
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ANNEX II 
GOVERNMENT CONSULTATION - ACROSS BFACH OPERATIONS IN THE SM4LL-SGA.LE FISHERY 



AGENDA 



1. Opening of the Consultation. 
2 Adoption of the Agenda. 
3* Election of Chairman. 

4* Consideration of coastal engineering problems affecting the development 
of small-scale fishery operations. 

5* Design of special vessels, gear and equipment for use under difficult 
coast conditions. 

6. Start! a structures - e.g. open Jetties, breakwaters - for use in the 
development of small-scale fisheries 

7* Mobile and other mechanical structures for use in across beach operations. 

8. Consideration of specific projects submitted. 

9 Case study solutions. 

10 Any other questions. 

11. Adoption of Report. 

1?. Closing of the Consultation. 
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AHNSK III 
GOVERNMENT CONSULTATION - ACROSS BEACH OPERATIONS IN THE SUMLIr-SOALE FISHERY 

Ligft of Participants and Terminal Report 



1. PAHTICIPANTS 

(i) Chairman 

Sec reft ary 



Assistant Secretary 



Rapport eur 



Assistant Rapporteur 



(ii) Specialists 



S.J. Shi el (Irish) 

Chief Engineer, Office of Public Works 

51 St , Stephen's Green, Dublin 2 f Ireland 

W.J. Guckian 

Senior Fishery Induertiy Officer 

(Civil Engineer) 
Fishery Industries Division 
Department of Fisheries, PAO 
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2. The Consultation opened on 1 July 1975* when Mr. H. Katzinger, Director, Fishery 
Industries Division, Department of Fisheries, delivered an address welcoming; the partici- 
pants to 'the Consultation. Following adoption of the Agenda, and the unanimous election of 
Mr. S.J. Shi el (Ireland) as Chairman for the Consultation, Mr. W.P. Appleyard, Chief, 
Fishery Industries Development Service f Fishery Industries Division, introduced ttee subject 
matter of the Consultation, pointing out that this was particularly appropriate in view of 
the interest being shown at present by many countries in small-scale fisheries. He gave a 
resume of ?AO policy - which is, briefly, to encourage governments to think about their 
small-scale fisheries and to tackle the problems which exist on the beach and in the 
fishing community. 

3. The Consultation approached these problems under four main headings - each introduced 
by one of the participating specialists - the first four Sessions being arranged 
accordingly: 

Session 1: Introduced by Professor P. Bruun 

Consideration of coastal engineering problems affecting the 
development of small-scale fishery operations. 

Session 2: Introduced by Mr. E.W.H, Gifford 

Design of special vessels, gear and equipment for use in 
difficult coast conditions. 

Session 3* Introduced by Mr, J. Pilon 

Static stmctures, e.g. open jetties, breakwaters for use 
in development of small-teoale fisheries. 

Session 4? Introduced by Mr. H.A. Delap 

Mobile and other mechanical structures for use in 
across-beach operations. 

In each Session the introductory statement was followed by questions and supplementary 
statements, and comments by the specialist concerned. 

4. Dealing with coastal engineering probleras f Prof j^jHiy .ftmn digtingUahed between shores 
with littoral drift (either open beaches or b each es aaaociat ed wit h tidal inlets and 
estuaries) and shores without drift. He pointed out that most shores were subject to drift 
and described ways in which conditions on -hem could sometimes be improved by relatively 
inexpensive means, for example by nibble mounds of special form and profile, by new 

const ruction techniques and lyy new types of shore-protecting and energy-absorbing structure 
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capable of adjustment to changing conditions. He indicated the limit within whioh 4 tidal 
baein or inlet IB self-scouring, and referred to recent developments whioh simplify the 
transport and handling of Band-pumping plant, and to other ways of reducing the cost of 
dredging* He emphasised the importance of adequate and accurate data on which to base all 
marine designs; wave height, storm frequency, tidal currents, volume of drift material and 
other factorst 

5. A number of participants described ways in which aero se-b each problems were being dealt 
with in their countries, by the use of special craft, or special equipment or techniques for 
launching and recovering boats. A point repeatedly stressed was the importance of low first 
cost and maintenance costs in small-scale fisheries* 

** Mr. Gjfford, introducing the subject of special vessels, gear and equipment for use in 
difficult coastal conditions, described briefly promising trials, under operating conditions 
in England and West Africa, of twin-hull fishing vessels developed by him. He showed films 
of these boats, and of the boatB traditionally used, being launched in heavy surf and 
returning to shore. He gave details of the performance of the twin-hull vessel and proposed 
criteria for the operation of small fishing boats in surf which showed that the twin-hull 
craft had certain advantages. 

7. The United Kingdom representative, Mr. A.A.W. Landymoref congratulating Mr. Gifford 
on his work, read a statement indicating that the British Ministry of Overseas Development, 
whioh had financed the trials in Africa, was anxious to assist in furthering this approach 
by financial or other assistance to Governments of developing countries* This statement was 
noted with satisfaction. 

In the lively discussion which followed, the merits of single and twin^hull vessels 
were closely eicamined. Apart from first cost, an important factor appeared to be the number 
of days 1 fishing per annum on which the twin-hull vessel could operate. 

8. Mr. Pilonj dealing with static structures usf?d in the development of small-scale 
fisheries, described the types of groyne used in Holland. H stressed the importance of 
knowing the coast, and of studying the available data, the relevant metereolosioal records 
and in particular information about wave heights during storms. He noted that more attention 
was being given today to the special needs of fishery - as against commercial - harbours. 

He pointed out that wherever possible use should be made of materials that were readily 
available. He emphasized the value of collecting full data after the completion of works, 
so that lessons can be learned from any difficulties* experienced. 

9 Mr* Pelap, introducing the fourth Session on mobile and other mechanical structures 
used in aoross-beaoh operations, drew attention to some matters which might not always occur 
to the designer or operator of slips, and th^ir ancillary equipment - cranes, hoists and the 
like. He pointed out the importance of making any equipment to be used in small-scale 
fisheries simple and easy to maintain, and referred to the dangers of giving fishermen a 
false sense of security, by providing dwioee whioh might b* easy to use in good weather hit 
which could prove difficult or impossible to operate when the weather was bad and many boats 
were competing for their use. He referred to some alternatives to ooctly floating dredgere 
where the quantity of material to be removed was moderate. 

4 

10. Among many contributions by participants during the sessions whioh followed, 
Mr. N*P* Bhafcta described and produced detailed drawings for several versions of a boat 
transfer JeWy ..... (without decking but with walkways to shore }, designed to life boats from 
the water outside the breaker Bone and transport them to dry land or to a sheltered basin. 
This proposal stimulated keen interest, a number of possible modifications being suggested. 
It was agreed that trials under operating conditions would be essential. 

1 1 . Mr* R* Moor and Mr T M Breiroer described launching and recovery methods awiployed in 
Peru and Morocco respectively . 
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12 f Unstable entrances to inlets and estuaries were discussed at length, several promising 
methods of reducing; the cost of maintaining adequate depths in them being described* 

13. In addition to those *ho*in by Mr. Oifford f a number of other films and slides were 
presented during the Consultation: 

(i) Mr. van Steenwijk showed a system developed for pumping oil from a vessel lying 
e at a single buoy mooring, whioh can be used to land fish; he also showed films 
of a type of anchor designed to be sunk deeply into sand by a water jet, and of 
the lifeboat service in Holland, whioh has to meet many of the problems of the 
small boat fisherman. 

(ii) Mr, Breimer presented a film describing a survey and site investigation for a 
proposed fishery harbour, carried out in India in 1971-72. 

14. In the concluding session, the form which the final Report on the Consultation should 
take was discussed. It was seen tc have been concerned with three distinct aspects of 
small-seal** fisheries: 

(i) The basic problems to be taken into account in dealing with coastal structure 
in general. 

(ii) The basic problems to be taken into account in dealing with specific projects. 
(iii) A general philosophy for assisting fishery projects to be recommended by PAO. 

15. It was agreed that the Report should identify and classify: 

(i) The problems met in the design, construction, operation and maintenance of 
small-scale fisheries. 

(ii) The solutions, already available or offering promising results, for these 
problems; ^ 

should contain each of the principal papers presented, and an edited summaiy of the die- 
R which followed, including all matters relevant to the subject under consideration. 

1f>. I* was agreed unanimously to recommend to PAO that projects should be undertaken, if 
possible in cooperation with appropriate agencies, in the following fields: 

(i) Inexpensive shor*> stabilizing structures providing some protection against wave 
action, including improved designs of rubble mound or piled structures for 
expOB<*d sites; 

(ii) Improved energy-absorbing and wave protection structures, floating and fixed 
for moderately exposed shores; 

(iii) Trestle piers, with or without removable decking with mechanical boat-lifting 

devices - with special emphasis on operational aspects and on the frequency with 
which these facilities can be used. 

(iv) Continuation of the development of improved fishing craft, of a range of sires, 
for use on open beaches. 

(v) (a) self-maintaining tidal entrances and estuary channels; 

(b) the organization of dredging operations to serve several sites; 

(c) inexpensive dredging equipment to deal with modest si It at ion. 

(iv) Devices for the launching and recovery of existing or improved craft in across- 
beach operations. 
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GOVERNMENT CONSULTATION - ACROSS BEACH OPERATIONS IN THE SMALL-SCALE FISHERY 

Summary Paper No, 1; presented by W. J. Ouckian f Senior Fishery Industry 
Officer (Civil Engineer), Department of Fisheries, IPAQ/ Rome. 



The small-scale fishery centre: desirable provisions 

with an identification of those activities which offer 

most opportunity for improvement 



1 Introduction 



The fishery harbour complex, whether it be a major facility catering for mtay large 
vessels and differing types of fishery, or merely a beach-based unit serving a number of 
small boats, consists of a more or less similar set of provisions, differing only in the 
matter of scale. 

Should the total annual landings be 200 000 tons landed from distant-water vessels, or 
2 000 tons brought ashore by canoes, these landings have to be securely and hygienically 
unloaded, handled, sold, distributed and processed; the vessels, crews and gear have to be 
serviced, maintained, repaired and replaced. A lack of any essential provision or service 
in this chain of activities could cause danger to the economic viability of the whole opera- 
tion, especially by inability to get the product to the market in a fit btate for sale. 

2. Desired provisions 

Since this meeting is specifically aimed at the small-scale fishery sector (where most 
of the vessels are less than the 12 m class, and may include a high percentage of smaller, 
even unmechanized vessels), this paper will restrict its remarks to that sector of the 
fishery industry. A fishery centre of this type should ideally have the following facilities 
to serve the fleets catching and landing their products: 

(i) A safe spot for craft to unload their catches without loss or damage 
to craft or landed product. 

(ii) A safe location for the craft to lie or berth while preparing (including 
routine servicing) for the next fishing trip. This might also include a 
safe hwren on land or at sea during seasonal periods of storm, whether 
of long or short duration* 

(iii) An hygienic area under cover of weather, wherein the catch can be cleaned, 
washed, sorted and prepared for sale. 

(iv) A convenient owered or weather-protected location for the actual sales 
operation, where all buyers oan readily inspect the lots on offer. 

(v) Areas br housing under cover where buyer* can sort and conduct primary 
processing of the products as required for their customers. 

(vi) Water supplies for catch cleansing, veewl servicing, oleaneing of 
general sales hall and other buildings. 
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(vii) loe supplies of the appropriate type and quantity to meet the 
full needs of the vessels and the ahore operations. 

(viii) Fuel t oiling facility for the vessels and ahore machine* (where 
required). 

(ix) Gear and container stores and repair areas. 
(x) Machinery and engine workshops and spare parts store . 
(xi) Boat repair yards and, if required by veaael size, slipway or lift. 

(xii) Simple or store sophisticated processing facilities, as demanded by 
the oatoh and the marketing needs (e.g. drying, sacking, canning, 
free sing, meal, eto. 9 and all machinery servicing demanded by these 
activities). 

(xiii) Distribution equipment and its servicing requirements, whether 
motorised vehicle, cycle or animal-drawn wagons f etc. 

(xiv) Road access to the site. 
3 HlBflHTtrlftOfrS to/ the success of the operation 

A number of activities or provisions, if not adequately designed to meet the needs of 
the operations contemplated, could hasard the successful development of the proposed centre. 
Shortcomings of this nature could ooour at any of the following points: 

(i) The fishing operation - either through inappropriate craft f gear 
and equipment, or insufficient power. 

(ii) The launching, landing and berthing operations - through inadequately 
1 9 constructed or operated craft being unable to negotiate the 
natural hasards of wind, wave and tide. 

(iii) Crew skills - through inadequate on -the -job training for principal 
crew members. 

(iv) Landing and berthing facilities - through either the complete lack 
of SUOA facilities or the provision of unsuitable or even dangerous 
facilities for the types of craft being used in the fishing operations. 

(v) Shore facilities - even when the oatoh is landed, all the necessary 
hygienic handling, sales, sorting, processing, and distribution 
facilities and services must ^e provided to enable the oatoh to 
obtain its value in the designated markets. 

4. Dearer spots to be considered by this government Consultation 

The first of these activities - the fishing operation - will be taken care of elsewhere, 
except where it conflicts with the others, such as the landing operations. Likewise, the 
crew skills and shore facilities will only have a nominal mention in a few of the Sessions. 
The principal activities to be considered would therefore be (ii) and (iv): 

the launching, landing and berthing operations, and 
the landing and berthing facilities. 
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4.1 Th> launching, laadimc and Worthing operation. 

^ gm * ^ *MHMWi^HMBMMHAMVHiiBBHnBBHBaMHHMiHBBHlA4MnMlBHHIHBMWWM|H>HM* * 

In this group we could include vessels coming from, or going to f the open sea crossing 
wave plunge zones; entering basins with or without protective breakwaters; or against 
estuarine currents into f or out of t the river mouth; or through swell to unload and lie at y 
or to depart from, unprotected jetties; or through swell and surf to ground on f or depart 
from, open beaches, with or without mechanical or other assistance. 

The fields where some improvement in operational conditions could possibly be effected 

would include: 

(i) The provision of a suitable craft to take any or all of these haaards 
in its stride, while still being a vessel of feasible cost, suitable 
for the appropriate fishing operation* For instance, a twin-hulled 
catamaran of the type being experimented with by Mr. Gifford might 
provide an answer to most of the demands, while a small-sised low- 
cost hovercraft could be a good ac roes-surf vessel while not being 
appropriate for the fishery operation. 

(ii) The provision of a low-cost effective floating breakwater system 

outside the wave plunge cone, where transitional forces on the unit 
would not be too excessive and with minimum anchorage difficulties. 
In certain wave lengths the "used-tyre-group 11 breakwater, or even the 
floating seaweed or papyrus island, if they could be effectively 
controlled, might provide answers to some of the problems. Pneumatic 
breakwaters might sometimes provide assistance, but experiments and 
installations to date demonstrate that operational costs would be 
excessive for a unit of the type envisaged for the email-scale fishery* 

(iii) In certain cases during the fishing season the catches and crews 

might be able to be hauled ashore by raft or other floating crafts, 
while the boats are left at anchor and crews and supplies returned 
through the surf in the special craft. 

There are a number of other approaches, for example, providing special mot her ships of 
varying kinds to bring the catches to a more protected marketing centre at a distance 
greater than the effective range of action of the small fishing boats based at the centre. 

Many of these solutions directly concern the naval architect and boat-builder with 
associated help from the civil engineer, while others fall in the civil engineer sector, 
with help from the naval architect. 

4.2 Landing and berthing facilities 

It is in this group that the main tasks of the civil engineer lie. 

(i) The design, location and operational usage of a landing structure 
must be examined in detail to provide a more suitable means than 
now exists to meet the needs of craft approaching an open beach* 
through swell and surf. A berthing operation that would permit 
landings being made in safety for even a short period of time 
would answer many demands. Systems to permit longer term berthing 
for supplying, servicing, and crew recreation, would be even more 
desirable. Low cost structures that would damp ware and swell, 
while not interrupting the beach regime with its existing patterns 
of littoral drift, sedimentation and erosion, would be the ultimate 
aim in provisions for the small-scale fishery centre. 
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(ii) Failing such ideal solutions as suggested in (i) y low cost means 
of servicing the craft oytaide the surf eone by either lifting 
them out of the water and conveying them safely ashore or, in 
, periods where this is not essential, servicing them and taking 
orew and catch safely ashore and returning crew and supplies 
safely aboard again should be sought* 

The boat transfer system suggested by the Indian Harbour Project 
could be one such solution; another might be an adaptation of a 
boat lift (of the syncrolift type) used with other facilities. An 
openwork Jetty with cranes to lift the craft onto cradles at 
jetty deek level to transport them to a safe boatyard might be a 
good solution for a certain limited sifted boat. An inverted V- 
8 loping pier or ramp system over a sandspit into a lagoon used 
elsewhere (South Australia and Guyana) for other reasons might 
be adapted in some situations* 

5. Conclusions 

It is not expected that one solution could be determined to satisfy all site character- 
istics. Groups of proposals to meet the demands of specific site conditions might be 
suggested and f if more detailed examination proved them to be feasible , they could be ex- 
perimented with -under suitable conditions as pilot projects or even as first-phase develop- 
ments for later extensions in more extensive projects. 
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GOVERNMENT CONSULTATION - ACROSS BEACH OPERATIONS IN THE SMALL-SCALE FISHERY 

Summary Paper No, 2; presented by Professor Per Bruun f Technical Univeristy 
of Norway* 



Consideration of ooastal engineering problems 

affecting the development of email -scale 

fishery operations 



1 . Introduction 



In practice one should distinguish between shores with a littoral drift and shores 
without drift which mean rooky shores. There are two types of ahore with littoral drift* 
One is the open shore with littoral drift f the other is the tidal inlet or estuary shore 
where a channel connects the exposed littoral drift shore with a bay or a lagoon or where 
an estuary connects the ocean with a river* 

2. Open shores with a littoral drift 

Most shores in the world belong to this category. They are exposed to wave action 
which causes a littoral transport along the shore. Wave action f thereby littoral transport, 
may be of seasonal nature. 

Wave action across the nearshore shallow zone may be so severe that it is detrimental 
to operation of boats across the surf zone and the littoral drift makes maintenance of a 
navigation channel across the nearshore zone very difficult or even impossible* 

Protection against wave action may be arranged by breakwaters which, however, will 
constitute full or part littoral drift barriers causing problems of shoaling as well as 
erosion. Practical experience has shown that it is very difficult to cope with these 
problems in an economic way. A few " Island - harbours" have been built by erecting harbour 
structures in the open sea outside the outermost breaker zone and connecting these structure 
with the shore by an open pier. Such offshore harbors, however f tended to connect them- 
selves with the shore by accumulations (tombolos) causing problems to the harbour itself 
as well as to adjoining sherds particularly on the downdrift side. 

More modest size layouts have been more successful. What is demanded from such 
installations include: 

(i) stabilization of the shoreline; 

(ii) steeper nearshore profiles making landing operations easier; 
(iii) some protection against wave action; 

(iv) a widening of the beach providing landing and storage areas 
for boats; and 

(v) an economic solution with low initial cost and absolute minimum 
maintenance costs. 
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Table 1 9 figure* 1a to 1d show in plan various installations fulfilling the above- 
mentioned demands in varying degrees. 

Pig 1a is a single groyne or breakwater extending perpendicular to the shoreline* The 
expected development of accumulation and erosion is shown. 

Pig Tb is an offshore breakwater. 

Pig 1o is an angular breakwater or groyne combining Pigs la and 1b. 

Pig 1d is a T-breakwater or groyne. 

In fable 1 relative grades A (best) to D (poorest) are given with respect to the ability 
of the various layouts in fulfilling the requirements listed above. 

One nay see the relative "efficiency" or "ability" and the economy are in inverse pro- 
portion. 

Details of layouts and structures depend upon the physical characteristics and general 
requirements of the oase in question. In all cases, the installations may be improved by 
winches or other mechanical gears making transfer of boats across the beach and nearshore 
cone easier* 

One. severe problem associated with any of the layouts shown is the interruption of the 
littoral drift whioh may cause erosion on the downdrift side and may also cause shoaling 
problems on the downdrift side expanding further downdrift unless bypassing of sand is under- 
taken - and this is usually impossible for reasons of economy in the small-scale fishery 
sector. A certain amount of natural bypassing, however, usually establishes itself and 
downdrift --side erosion may be tolerated on relatively uninhabited shores. It also happens, 
however, that such installations are entirely "buried" in sand. 

On many shores (e.g., on the Pacific, frequently on the Atlantic and on both east 
west shores of India) natural outoroppings of rock function as groynes and breakwaters and 
have thereby established landing places. At some places it is the updrift (exposed) side 
whioh offers the best possibilities due to its higher steepness. At other places and mainly 
on the most exposed shores like the American Pacific headland shores and on the Indian 
Arabian Sea, it is the downdrift 9 more protected side which is useful as landing place for 
boats* 

In practice it will sometimes be possible to improve such natural headlands or out- 
cropping* and the same is true for offshore reefs. In the tropics, coral reefs very often 
present such opportunities. 

With respect to the actual dimensions of the improvements shown schematically in Table 1, 
it is, needless to say, important that they have sufficient sifte to avoid soon after com- 
pletion their complete burial in sand requiring almost immediate and continuous maintenance 
works. In this respect one must be guided by knowledge about quantities of drift and by 
experience from elsewhere under similar conditions of profile geometry, orientation of 
shoreline and wave exposure. 

Pewer mistakes can be made, however, if one starts with the solution Pig 1a extending* 
the groyne in steps until a satisfactory solution is obtained. After that, ohtt can also 
better evaluate the further need and advantages associated with an addition of cross members. 
This doss not mean that it is not possible to design beforehand such prdjeot and mate proper 
plans and estimates but it is rather a practical construction procedure permitting a full- 
scale test. If the situation develops according to plan while tl work progresses, the 
project is completed as scheduled. If not, it is possible to make 
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3. Open shores interrupted by tidal inlets or by estuaries 

Tidal inlets on littoral drift shores as well as estuaries often offer excellent oppor- 
tunities for the establishment of ports and particularly ports for relatively shallow-draft 
vessels. The difficulties lie in keeping a stable ocean channel. 

Comprehensive studies have been undertaken in relating inlet stability including channel 
cross section and geometry to flow parameters as well as to littoral drift quantities. It 
should in this respect be emphasised that flow as well as drift ape seasonal parameters and 
that stability therefore varies with the season particularly in areas with monsoons and 
similar seasonal phenomena. The results of these studies are that the great majority of 
tidal inlets on littoral drift shores have unstable channels and most often also bars and 
shoals for which reason they have to be improved by jetties and/or maintained by dredging. 
"Tidal Inlets and Littoral Drift* 9 (copies of which are available to the meeting) is a recent 
paper on this topic and it may easily be realised that most inlet improvements and installa- 
tions for bypassing of material are too expensive to be justified for the very great majority 
of fishing, port or fishing facilities on the open shore. If inlets are large or improved for 
shipping in general, they usually offer good opportunities for the establishment of fishing 
ports. 

The same is true for estuaries if the volume of flow is large enough to keep at least 
one channel relatively free of deposits. Density currents usually play *n important role 
with respect to siltation in estuaries sad it is often very difficult or impossible to change 
nature 9 s regimen. Certain channels may, however, by means of training walls be arranged for 
almost unidirectional flow, particularly for ebb currents which may be beneficial to stability* 

4. Across drift gone operations 

As any structure placed in the littoral drift cone will interfere with the drift and 
work as a whole or part littoral drift barrier and as the main littoral drift cone is the 
breaker *one it is obvious that it would be an advantage if this zone could be ""bypassed" or 
"overpassed" somehow without interfering with it. Attempts in doing this include: 



(i) Winches, e.g. of the type which has been in use on the Danish North 
Sea coast. 

(ii) Open straight trestle piers with no head. Such piers, extending across 
the breaker cone, may be built with a light or a heavier deck. In the 
case of the former, light boats like canoes may still be lifted up on the 
pier in slings by hand-operated winches and transported along the pier. 
Heavier piers may take light cranes and various kinds of carriers or 
trollies for lifting and transport of heavier boats on the pier. 
Heavier piers may also be built with T heads providing more berthing 
or landing space in deep water. If such heads shall also give Acme 
shelter for boats on 'the inside- they will hre to be rather long, at 
least 100 metres and of a sturdy design. Reflection of waves from the 
seaward side could then make that side less useful and the entire 
structure will become expensive and hardly justified as a structure 
for fisheries. 

(iii) 4ft several places in the world wave action is very seasonal such as in 
the moasoon regions like India and Southeast Asia. The calmer periods 
with a relatively small swell action are the longest and this may justify 
the use of apeoial pier installations wfctre boats art stored on the beach 
during the three to four months stormy season and spend the re*t of the 
year moored at a pier. This pier may be provided with a gantry orene at 
the extreme end which picks up or launches the boats and places them on 
trollies or othsr kinds of carriers which transport the boats to or from 
the storage area. 

The decking of the piers may be very sturdy or removable to avoid damage during ext 
wave conditions. 
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AHNEX IVo 
GOVERNMENT CONSULTATION - ACROSS BFACH OPERATIONS IN THTC SMALL-SCAIE FISHERY 



Summary Paper No. 3: E.W.H. Clifford, B.Sc. (3ng.) f FICE, FIStructE, 

Senior Partner, E.W.H. Gifford and Partners, 
Southampton, England 



Fishing Terminals for Smaller 



ining < 
Craft 



Introduction 



The provision of comprehensive facilities at terminals catering for the smaller fishing 
craft , which has been rarely done in the past f is now likely to be more widespread because 
of increased interest in improving the working conditions of the artisanal fisherman* 

This note sets out the various factors which must be considered and suggests some 
solutions. 

2. Experience 

The author bases his views on his experience in working with, and designing for, the 
inshore fishermen of the south and west of England, together with similar acquaintances with 
the fishermen of parts of West Africa. 

3. Factors to be Considered 

A successful fisheries landing place and market must satisfy the following conditions! 

3.1 Proximity to fishing grounds 

The terminals must be as close as reasonably possible to suit ble fishing grounds* 
A modern freezer trawler is an expensive cold store, whilst in a small boat the catch 
rapidly deteriorates. The economic return on manpower is less in small boats than in large, 
even though the return on investment may be greater, so the fishermen must spend as muoh 
time as possible in fishing, not travelling between* landing place and fishing grounds. 

3.2 Safe landing and good protection at low cost 
This may be achieved in a number of ways: 

3*2*1 Use of natural inlets and river mouths: Where these can be used without 
maintenance dredging, then this is obviously the best solution. 

3.2.2 Construction of protection works: If existing natural features, wfcich 
themselves give insufficient protection, can be improved by the skilfVil addition of 
relatively minor engineering works, then this is also a good solution, provided 
sttbse|ttent erosion or silting does not result. 

The const ruot ion of major protection works must be considered with great caution. 
The initial cost of such works must be met by grants in such a way as not to place a 
substantial burden on the fishing industry* Experience indicates that landing dues on 
fish oannot be expected to meet more than one waiter the oost of ina^or protective 
works. 

Any scheme which involves substantial maintenance dredging oust be avoided unless 
the cost of this is to be met outside the fishing industry. 
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}.2*3 Design of special boats: In many parts of the world, special boats have 
evolved to land in difficult situations - the African beach canoe, Yorkshire coble, 
Irish curragh, Hastings lugger, to name a few. One particular development of this type 
is dealt with by the author in another paper at this Conference - "The development of 
the CATFISH surf beach combination fishing boat 11 * 

3.3 Proximity to markets other than local 

If there io to be any purpose in a development intended to encourage subsistence fisher- 
men to increase their catch, then they 'must have reasonable access to expanding markets. 
Given this access then, in most countries, the activities of the fish merchant will generate 
a demand for fish in good condition* 

The access can be of many forms, the most usual is by road, in which case the transport 
is simple and straight forward and distances can be long, 30 to 100 miles on a good road is 
not a problem if there is a good source of fish and a good market. Sometimes access is by 
inland waterway and this must reduce the effective distance very considerably t perhaps to 
one quarter of -that of road haulage unless special refrigerated river launches are to be 
employed, which would only be justified if catches were large and regular* 

If high vmlue shellfish are involved, then more exotic forms of transport are sometimes 
used* Lobsters caught in curraghe off Ireland are flown by jet to Paris, but this cannot be 
regarded as a common situation. 

A good example of the balance between sea-time and transport is given by the recent 
experience of some fifty boats fishing for mackerel out of Falmouth in Cornwall, England* 
These are two-three man boats about 24-30 ft long, using gurdies on a large pelagic shoal 
which is sometimes within a 30 min journey of the landing place. The fish is then loaded 
into large refrigerated t nicks onto a ferry between Plymouth and Roscoff in France where the 
fish is canned, a journey of 50 mi by land and 120 mi by sea* 

This operation is an economic success, but it would not be if the small-boatmen 
attempted the long sea journey direct to France. 

3*4 Proximity to existing settlement 

It is being increasingly realized that the movement of population is socially 
undesirable* It is, therefore, generally getter to develop a site near to existing fishing 
villages rather than develop a virgin site, particularly if the upgrading of these villages 
is an objective. It should, however, be noted that some fishing communities, such as the 
Ewe in Gfhana, are accustomed to move in pursuit of fish, .but this is a seasonal movement 
and the home village generally remains as a base* 

3*5 Availability of good water and reliable eleotrio power 

If a good quality produce is to be achieved, then an adequate water and electrical 
power supply mast be assured* 

4 Facilities to be Provided 

The traditional markets are simple open spaces often without pavement or roofing* In 
such places, the catch suffers rapid deterioration and is not suitable for dispatch to 
dittant markets. Even smoking, when carried on under similarly primitive conditions, does 
little mor* than impart a flavour that disguises the deterioration of the catch* 

For improvamen^ in marketing and trada t the catch mint be sold in prime condition and 
this raaans rapid handling, protection from sun, cleanliness and ice. 
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In turn, this means that the layout of the terminal must be ouch that the oat oh can W 
rapidly transferred from vessels of many sizes, directly into a covered market with a paved 
floor which is washed down daily. Facilities must be available for sorting and display and 
for accommodation for auctioneers and buyers. 

The transfer from market into oold store and into transport must be equally direct. 

The terminal must, therefore, be laid out so that the market building must be lante&iate-- 
ly alongside the quay or landing place, as near as possible, so that baskets of fish oome 
out of the insulated fish hold or container straight under the cover of the market hall. 

The road or inland waterway must be adjacent to the opposite face of the market so that 
the packaged fish, preferably in ice, can pass directly into the transport vehicle. 

4.1 The facilities needed are therefore: 

(a) A market building with insulated roof and good doors, paved floor with high 
pressure hoses and proper drains. The building must be as close as possible 
to the landing place. 

(b) An ice plant of adequate capacity. Storage hoppers may be used to reduce 
the size of the ice-making plant, but these require careful us e f particularly 
in tropical conditions where even well insulated hoppers should not be 
expected to store for more than 24 h. 

(c) A pure water supply is essential to the use of ice. If this is not available, 
then it is better to use improved smoking methods. 

(d) Repair facilities. These must be appropriate to the boats and gear used. 
Traditional fishermen can repair their canoes and nets and must learn to be 
equally competent with modern equipment, given suitable back-up on suoh 
specialist matters as engine overhauls. Slipways, welding and simple machine 
shops must be provided and men trained to use them. 

5. Planning of Terminals 

This can be very complex, as it is essential to get the best possible balance between 
the varying components. Traditional societies evolve througi trial and error of many 
generations and their equipment and village layouts are often very efficient within the 
limits of their technology. 

A new facility that scatters its components at random will not work well and may fail. 

The development of an existing primitive community is particularly delicate in that the 
majority will for some time wish to pursue the old ways with existing canoes and nets, but 
they must be given a good access to the new terminal even though their requirements may be 
different from the owners of new types of inshore boats. 

6. Location of Terminals 

The assessment of the best location of a terminal can be' a difficult matte* for, as 
previous examples have shown, quite unlikely factors can influence the choice. 

Bttt as proximity to fishing grounds and existing communities are the most important 
factors, then it is quite likely that sites with good protection may have to be rejected in 
favour of more open or "difficult " conditions. 
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In the upgrading of existing fishing oomnwnities by the provision of improved landing 
facilities, it may be that the site offering the best natural protection is not the best 
eoonomio ohoioe. Hitherto the assumption has been that if beaoh fishermen wish to improve 
their trade, then they mart move to some creek or inlet where larger boats oan be used. Bit 
if such a, site is remote from fishing grounds, the existing villages or rewarding markets, 
then it may be batter to develop the existing beaoh site either by oareful civil engineering 
works or by specially designed boats. 

It must always be remembered that it ie the total operation of catching, landing, 
processing and selling that must be a success and not merely the provision of adequate 
protection. 
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GOVERNMENT CONSULTATION - ACROSS BEACH OPStATIOKS IV THE SMALIr-SCALE FISHERY 

Summary Paper No. At presented by E.W.H* Qifford, B.So. (Bng.)t *ICE, FlStructX, 
Senior Partner, E.W.H. Qifford and Partners, Southampton, England 

The Development of the Catfish Surf Beach Combination Fishing Beat 
1 Introduction 

As a result of their studies of the problems of the fisheries of developing countries, 
the civil engineering firm of E.W.H. Qifford and Partners have concluded that there are 
certain open beach landing situations which would be better solved by the development of 
special vessels rather than the construction of civil engineering works* 

2. Hist oyy of Development 

The Catfish project originated at the Conference on Fishing Ports and Port Markets, 
organised ^y FAQ at Bremerhaven in 1968, when many delegates from developing count ries 
expressed the need for improvement of the fishing capability of artisanal canoe fishermen 
working from open beaches for the construction of harbours to facilitate this. 

But the construction of normal harbours on open beaches subject to littoral drift can 
have art only a high first cost but also high maintenance dredging costs, so it was 
considered by the author that a better solution would be to design murf boats of such site 
that a small trawler or seine or gill nstter could operate through surf onto the open beach. 

A good deal of work has been done by FAO and others to provide alternatives to the 
cancel these appear to have been light, open boats intended for manhandling on the beabh. 

It was thought by the author that if power winches, skids and rollers were to be used, 
then a larger vessel could be launched and recovered as is already done at Hastings and 
Yorkshire in England, and at Jutland in Denmark. At these sites, however, the boats do not 
operate through surf of the same magnitude as is characteristic of the open coasts of the 
problem areas; The boats used are mono-hulls which would broach and swamp, or be heavily 
pounded in large surf. 

The design problem was to evolve a craft of great stability, good fishing power and vexy 
shallow drmugS. "he use of a very beamy, shallow mono-hull migtt not give a good motion at 
gM and would still be liable to capsise on broaching. 

An investigation was accordingly made into the possibility of using a ***"* or 
*" dlsigB. This appeared to have the possibility of combination of great stability, 
~ good sea-keeping ability. 
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These trial* war* satisfactory, showing that not only was CATFISH capable of landing on, 
and leaving, a surf btaofc, Iwt alto provided a good fishing platform, having a large area of 
deok and a very steady motion in a seaway. 

fhs ample spatt* enables two different s*ts of fishing gear to be carried on deck at the 
same time w that, for instance, the teat can set out in the morning with a half-mile of 
gill nteon deck foward and a trawl aft. The nts can be shot and the boat can continue 
trawling until evening whea the gill nets can be recovered before landing. 

It has been encouraging to learn fro* the many experienced fishermen who have worked 
with CATFISH I and II that they consider then to be efficient fishing boats in their own 
right , regardless of surf landing capability* 

Many developing countries would wish to build their own boats using their most readily 
available material, timber. Accordingly, a second boat, CATFISH II f was built entirely of 
marine plywood on ircko frames. A nw, more powerful, version of the Lister air-cooled 3R3 
is now available, called the ST3, giving 28 bhp. These have been fitted in CATFISH II and 
enable a 7 fath head-rope trawl to be towed at 2-3 knots* Other improvements are the 
fitting of a twin~dxm trawling winch and insulated fish holds. Trials have shown the 
timber construction to be entirely satisfactory from the point of strength, but the 
scantlings used were large and resulted in a boat weighing 7 tons, as compared with 5 tons 
of the part-aluminium CATFISH I. It is also considered that the 38 x 20 ft overall dimen- 
sions are larger than needed and a revised design of 36 x 19 ft has been produced, as shown 
on drawing Mo. 818.50 (Fig. 3). This design can also be built in marine plywood with glass- 
fibre sheathing which would be suitable for local construction. But for those countries 
that are aluminium producers, or who have funds available for purchase of aluminium parts 
abroad, it is considered that the greater life of this material would be attractive. 

3. Beach Handling Technique (Figs. 1 sad 2) 



On approaching the beach, 1 30 Ib Danforth kedge anchor is dropped outside the surf 
line and a 2 in circumference nylon warp paid out as the boat runs in. No tension is put on 
the warp until the boat grounds on the beach when it is used to prevent the boat swinging 
sideways in the swash. It should be noted that as the draught is less than 2 ft 6 in, the 
boat passes through the heavier surf before contacting the beach, thus the actual impact of 
landing is small. With the warp tightened on the warping drum of the winch to hold the boat 
straight, it rests steady in the swash whilst the oable from the beach winch is secured to 
the ring of the steel rope bridle which is permanently shackled to ring bolts in the stems. 
Ballasted greased timber skids are then placed under the bows and the winch ooonenoes 
hauling the boat up the beach, additional skids being inserted on the way. The stem warp 
is slacked away as soon as forward motion commences. Just before the beat arrives at its 
final position at the top of the beach, a set of rollers oan be placed under each bow, and 
the boat hauled onto these to facilitate 'launching and to prevent "frtesing" onto the tim- 
ber skids. The kedge warp is then secured to its deck oleat. 



The technique depends on the slope of the beach and nature of surf and needs to be 
adjusted for individual sites. 



3-2.1 3te beaches (lt7 or steeper): This is the simplest came as by a combi- 
nation of the steepness of the beach and therollers, the boat will launch itself upon 
release of the oable slip on the beach winch. A track of greased skids sust be laid first 
as the bo*t will move with some speed, particularly after the keel bands have become polished 
with use. The skids placed i the swash *at be ballasted. 



With steep beaches, the surf generally breaks near the beaoh t and eo the boat pastes 
through it t aided by hauling in the kedge warp with the trawl winoh-*rpiiig duam. 



If there ia difficulty in moving the yeeel f the kedge waxy can be need to give a pull 
of Y2 a ton, bit this ia insufficient if the beaoh angle ie nat or the keel bands are rusty 
or the rollers ineffective. Loads up to 3 tons my then need to be applied. 

3*2.2 Flatter beaches (l:7 or flatter): Two problems arise here f the fiwt to 
move the boat down t&e beaoh until it is floated Jay the surf, and the second is the time 
taken to pass stem first through the surf when this is breaking far offshore. 

The 30 Ib kedge anchor can only resist a V2-<ton pull and it is inconvenient to drop a 
500 Ib anchor beyond the surf line. 

The heavy anchor is therefore placed as far down the beaoh as possible at low tide and 
a snatoh block attached to it. The beaoh winohrope is led round the snatch block and back 
to a heavy steel hook on the underside of the deck. Thus the boat is winched down the beaoh 
until floated by the surf, when the kedge warp will pull her clear. The boat cannot be 
launched at low tide by this method. If this is necessary, or if there is a small tidal 
range, the heavy anchor will need to be carried a little way offshore between two canoes* 
Is this would make subsequent recovery and maintenance difficult, this would not normally be 
done. 

The second problem of passing through offshore surf is overcome by turning the cata- 
maran in the smaller inshore surf, by going ahead on one engine and astern on the other. 
It is better to drop the kedge warp (the end being made fast ashore) rather than recover it 
when manoeuvring in this way. The anchor end of the warp must be buoyed so that this can be 
picked up before landing. 

3.2.3 Simpler gear: The above techniques are dependent on the use of a powered 
beaoh winch. This is not an expensive item, being less than one-tenth of the cost of the 
boat and being able to serve two boats or more. Nevertheless, for smaller and cheaper boats, 
simple gear would be a greater economy, and experiments are being made with hand-cranked 
winches and also- with multiple tackles hauled by the trawl winch-warping drum . 

3.2.4 Summary; Whilst the experience so far obtained is satisfactory, it mst be 
realised that this is only the beginning of a new technique which will inevitably evolve 
more refined methods with further practice. 
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Lem under considers^ 

1* The laeio Problem 

How to get a fishing teat and its crew from safety to sea, and back again with its 
catch* Safety at, sea is not a problem peculiar to aoross-beaoh operations and so neod not 
enter into our present deliberation (except to the very important extent that any solutions 
that we propoee for the cross-beach problem must not add to danger at sea - some device, for 
exaaple, which makes the boat less seaworthy oan hardly be advocated without serious 
warnings - perhaps not at all)* 

2* It is assumed that the phrase "Aoroes-Beaoh Operations 11 in the title to the Meeting is 
intended to include not only (a) the beaching and hauling up of teats to dry land, but also 
(b) their entry ty a channel into a basin where they can lie safely afloat* On this 
assumption we have, in fact, to try to solve two quite separate problems - althoutfi both 
problems might be met at a single site (and act that site neither might be found capable of 
solution)* 

3* The first method - beaching end hauling to safety on dry land - is likely to take up 
the larger past of our attention, since it is the more common practice, simply because there 
is a great deal more open beach than accessible sheltered water along the world's coast lines* 
Also any solutions to the problem of beaching and hauling up (or ways of easing that problem) 
are more likely to have a general application. Channels into basins tend to present prob- 
lems sad attract solutions, at least some of which are applicable only to a particular place* 
Meverthele*e, wo mast do all we oan to find means of improving both operation*. 

4. Handling the catch is an important activity, but it falls within the terns of reference 
of the Meeting, I suggest, only if handling is from the catching vessel, while still afloat, 
to the collecting vessel or other means of transport* If the catch is brought in with the 
boat, handling btoomes a land-baaed problem, not peculiar to aoross-beaoh operations* 

5* .Beaching and hauling up the boat is, of course, only one part of an operation* The 
boat must also be hauled down, floated off and taken safely to sea* The first part, however, 
raises more problems and anilely, since 'the operation begins with the teat in a situation of 
potential danger - weather and sea conditions may be deteriorating or night approaching - 
and something mast be done; the problem will not go away* Launching, on the other hand 
involves leaving safe conditions and can be postponed if the operation proves difficult or 
conditions seem too hostile* Again, a solution to the landing problmi is likely to bring 
us a long may toward making it easier and safer to take a teat to soa. 

6* The problem of improving the operation of beaching and hauling up oan be approached 
from several anglos, by attempting to improve 

the test j . 

the effcifSMOk for handling the boat; 

the technique used; and 

the 



The programme for the Meeting takes account of each of these possible routes to * , 
solution. Certain points seem worthy of attention when looking for improvements along the 
three last -mentioned routes. Mr* Clifford has already done valuable work in the development 
of an improved boat, and it is very much to be hoped that this work can be continued. 

7. SguJPttent for Handling the Boat 

In designing any equipment for general use in small-scale fisheries - for example 
boat-cradles - low oost f reliability, sturdiness 9 simplioity and ease of operation are clear- 
ly of great importance. Any elaborate equipment oalls for careful maintenance, which means 
a person specifically and clearly responsible for the condition of the equipment and readi- 
ness for use at all times. This raises a matter of some importance. The man responsible 
for maintenance of the equipment is likely to be the person in control of its operation* 
He must f therefore, be not only reliable and technically competent, but also completely 
impartial and able to inspire confidence and avert panic when the equipment has to be used 
in difficult or emergency conditions. 

All one-boat -at -a-ti me devices, such as cradles, hoists or cranes, have a fundamental 
disadvantage in common. At the time when they are most needed, their operation becomes 
moat difficult. An operation such as locating a boat on a submerged cradle can look (and 
can be) very simple and safe in good weather and with plenty of time. In conditions of 
rough water and rising wind, possibly in darkness, with a queue of boats demanding quick 
attention in the knowledge that the sea is worsening, the simple operation can easily break 
down, resulting in panic, loss of boats or lives, not to mention damage to the equipment. 
This is less likely to happen if the man in charge is experienced, oalm, fair amd firm to 
all comers. The discovery and appointment of such a man presents a major problem. 

As a means of refuge from the sea, the infinitely wide slip, that is to may the open 
beach, has much to recommend it. Its capacity is unlimited and each individual handles him 
own boat, if necessary at the same time as his fellow fishermen. This suggests the desira- 
bility of using cradles designed to run on sand rather than on rails; they would provide 
many of the advantages of open beach landing, and should eaae the task of hauling up the 
boat. Cranes or hoists are attractive to the engineer; they are the means by which he 
normally lifts things. Attachment of a heavy hook or a complicated sling to a rolling or 
pitching boat again in worsening sea conditions and growing darkness without injury to 
boat or crew, makes the use of a crane, to say the least, unpromising. In considering such 
solutions, and in fact in dealing with nearly every aspect of the whole problem, the 
engineer must be, or must be closely associated with, a practical seaman. 

8. Improving Techniques 

Improvements in technique may emerge with trials of successful new craft or equipment* 
It seems unlikely that techniques which have evolved over many years, perhaps centuries, 
will be capable of much improvement unless improved equipment or boats become available. 

g the 



Improving sea conditions, so as to make beaching or launching easier and safer, is an 
attractive idea. For example, some form of breakwater, whether solid, permeable, floating, 
submerged or pneumatic, might be used to provide some local shelter which would prote* a 
slip. This, however, seems an unlikely solution at a oost appropriate to a small-scale 
fishery, fesstions of reliability and of maintenance also arise. Nevertheless, some 
research seems desirable. 

10. Safe Basins in which Boats can be AfUat 

This the other main solution to the problem of cross-beach operations, will be lams 
common mines it requires the existence of a natural basin, whether estuary, lagoon or lake, 
or mt Ismat a convenient depression which can be made large enough and deep enougn by the 



92 FIII/P157 

removal of soft material and which will not fill up rapidly with sand or silt* A convenient 
entrance channel must also exist or be easily dredged and maintained* Heavy maintenance 
dredging of the channel, likely where there is significant littoral drift or deposition of 
river-borne material, will rule oat any such solution for the small-scale fishery* 

Fixed works, designed to maintain depth in a channel by cutting off the source of 
accreting material, may seem attractive, but experience suggests that if the depth to be 
maintained is significantly below the natural depth, it will usually be cheaper to dredge 
rather than to build and maintain fixed works and service their capital oost 

Fixed structures, and indeed regular dredging to maintain a channel, may cause or 
aggravate erosion on the down-drift side of the channel. Consideration shcaild be given to 
disposing of any dredged material where it can counteract the erosion by feeding a wasting 
beach. Such a procedure may, in fact, be cheaper than dumping the material out at sea* 

Alternatives to orthodox floating dredgers, such as land-based excavators or pumps, 
perhaps mounted on gantries and retractable in bad weather, seem worth consideration aad 
research*. Mr* Bruun has indicated that there have been Danish or Dutch experiments and 
model tests, while other research may well have been carried out elsewhere* Results from 
as wide a variety of sources aa possible should be sought. Any improvement found possible 
could have a wide application. 

11* Protection of Entrance Channels 

The ideal entrance channel, apart from being self-maintaining, would be naturally pro- 
tected from the sea and would be easy to enter in the worst weather* If artificial 
protection is needed, its oost is likely to be prohibitive, thougjb if promising results 
were obtained from the investigations suggested in paragraph 9 above, they might be 
applicable here also* 

12* Baains used by small fishing boats in Ireland, approached by quite a short ohaanel, 
and too small to provide adequate stilling of waves, have been successfully protected, at 
acceptable cost, by removable booms - large square logs dropped into slots to block the 
mouth of the basin* These are much cheaper than any form of gate and are adequate for their 
pwpose t which is to keep out waves - not water* 

13. Such a device must be used with oauticn. It must be sufficiently protected from direct 
wave action to be safe from possible damage, and to make it possible to defer erecting the 
boom until weather has deteriorated significantly; otherwise it becomes necessary to olose 
the dock so early that boats seeking shelter will arrive too late to be allowed entry* It 
is, therefore, essential that the provision of such a dock should not be allowed to create 

a false sense of security* Its limitations must be stressed, both before it- is built and 
repeatedly afterwards* Finally, its entrance should be so sited that a boat arriving too 
late for admission can withdraw to sea safely and ride out the storm or seek alternative 
skelter* 

14. The earlier report - MO Fisheries Technical Paper Ho* 136 - sets out (page 17, 
paragraph 3) a list of subjects for future study* This list includes nearly every aspect 
of the main problem to which these notes have referred, and <m* or two which do not oome 
strictly within the scope of across-beech operations* This list seems, therefore, to be an 
admirable snmmaiy of what further activities this Meeting might hope to set in motion* 
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GOVERNMENT OOMSUI/PATION - ACROSS ffiACH OPERATIONS IN THE SMALL-SCAM FISHERY 

Paper presented by R. Moor, Project Manager, Fishery Harbour Development Project, 
Lima, Peru; and M. Cabesas, Chief of Engineering Office, Ministry of Fisheries, 
Lima, Peru. 

Across Beach Landing in Peru - June 1975 

1 General Information 

Basically there are two kinds of beach landings in Peru. The first is practised north 
from Talar* (see Map 1) and is not really a beaoh landing. The boats anchor beyond the 
breaker sone, and the fish is transferred in baskets to small wooden platforms which are 
brought in through the surf. At most of these places fishery harbours are technically 
possible, and could be provided at a few selected sites, if funds are made available. 

The beaoh landings related directly to the subject of this meeting, are present at two 
sites, San Jose and Santa Rosa (see Map 2), roughly 20 km apart* At each site about 6 000 
tons of fish is landed annually. The fishing fleet at each site consists of 60-80 wooden 
vessels, artisanal type, 3-8 tons, built with local experience without any drawings* The 
vessels are provided with an inboard motor and use sails whenever winds are favourable. 

At both sites a so-called Fish Terminal has been built. This is a fish reoeptioning, 
with ice and cold store facilities* Landing facilities and transport facilities for the 
fish to the Terminal have yet to be provided. 

At both places a small fishing community exists, both maintain different customs, 
including different fishing habits, because they descend from different stages of the 
preinoa culture* Today they still do not mix* 

At Santa Rosa fishing is usually a one-day event f vessels depart early in the morning 
and return in the afternoon, fish is brought in fresh* Fishermen do not move to other 
fishing grounds when fishing is bad. 

At San Jose fishermen are nomad, moving with the fish, so it is not strange to find 
San Jose fishermen at Paroachique, some 450 km north, during some periods of the year* 
Alternatively, when fishing is bad fishermen start prolonging the fishing cycle, up to 
10-12 days, bringing the fish in salted. 

2* Physical Site Information 

Site information is very scarce, only one sounding profile for San Jose* being available. 
Presently a survey programme is being carried out. 

Both sites fit well into the description of an open continuous beaoh. A long swell 
pounds in the year round* Wave periods have been measured, they vary between 10-20 seconds, 
the predominant period being 14 seconds. 

The foreshore, but specially the inshore, is- very shallow, haying a slope of H150. 
Waves start breaking as a spilling breaker some 100-400 m from shore. 

Littoral drift is guite heavy* Though no reliable information e ists, it should not be 
less than one million aP/year. Seasonal beaoh erosion or accretion can be in the order of 
30-50 m. 



Spring tide is about 1.50 m, neap tide about 0.50 m. 

Winds are generally from the south and south-west, but looal changes occur* 

' ' * 

Storms are present in the form of high, long waves* 20-seoond atom-wave periods 
have been seen. 

3* Present leaching and Launching (slides of activities were presented) 

The vessels come in through the surf at the end of a wave-strain. After reaching the 
beach the fish is taken out in baskets, whereafter the vessel is pushed ashore by hand, 
using rollers, or they wait for a tractor to pull them out with a previously fastened wire 
around the upper hull (see photographs). 

Vessel launching takes plaoe bgr pushing the vessel into the water on rollers, by hand. 
Then the vessel is pushed loose from the bottom watching the wave-trains. This requires 
10-12 men, sod is quite a dangerous operation. It may take several attempts before 
succeeding in loosening the vessel. Before the last push, occasionally the tractor helps 
pushing. 

4* Proposed Solution 

Obviously a fishery harbour development at any of these places would be disastrous. 
Extremely long breakwaters would be required, and after a short time, necessary dredging 
would turn prohibitively expensive. Thus initial and maintenance costs would be completely 
out of proportion with respect to the fish landings. 

As a possible solution, or rather an improvement of the present situation, a mechanical 
beaohdng/launching system has been thought of. A traoftor is preferred over a fixed winoh 
arrangement , due to the high number of vessels at each site. A fixed winoh arrangement 
reportedly oan provide facilities for only 12-16 vessels. So a number of winches would be 
required with all the ancillary blocks, wires, eto. 

The existing merthod oould be improved by pulling the vessels at the keel. Therefore 
the keel would probably have to be reinforced with steel strips at both sides, providing a 
fitting to attach the beaching wire. Possibly vessel stability at the beach oould be 
improved lay attaching wooden strips at the bottom, if necessary. 

To launch the vessels a winch system based on an anchored main block is less desirable, 
the block would necessarily be in the surf-sone, and would require a lot of maintenance. 

A system is looked for to launch the vessels, perhaps by providing the traotor with a 
long boom, to push the Vessel loose. However, it is estimated that this would require a 
boom of about 6-10 m length at least. 

Transport facilities for fish, water, fuel, salt, etc., oould be provided Tar a timator- 
trailer assembly. 
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1KNEX IV g 
OOTIEWEW CONSULTATION - ACROSS BACH OPERATIONS IN THE SMALL-SCAIX FISHERY 

Paper by N*P* Bhakta, Director, P re-Investment Survey of Fishing Harbours f 

Government of India 

Boat Transfer Jetty 
1, General 

1.1 Snail mechanised fishing vessels up to 10 in length, having a range up to 
30 k*ms, require sheltered harbour* 9 about 30 k*ms apart along the ooast* Provision of 
snail sheltered harbours at suoh short intervals would not only prove expensive to construct 
but also for maintenance, particularly along the east ooast of India because of the heavy 
littoral drift which is in the order of about lV2 to 2 million tons per annum* Any harbour 
basin constructed along the ooast across the littoral sons would soon be filled up with sand 
if sand is not continuously transferred by mechanical means from one side of the harbour to 
the other side, to avoid both shoaling up of the approach channel and erosion on the lee 
side of the harbour* 

1*2 After conducting reconnaissance and, detailed site investigations at many of the 
sites along the Indian coast for location and siting of fishing harbours, it is felt that 
the cost of construction of fishing harbours about 50 k.ms apart and the expenditure 
involved in maintenance of approach channels and basins of these harbours would be very high 
on the east ooast because of the heavy littoral drift But at the same time, the acute 
need to create some facilities at intervals of about 50 k,ms apart for successful operation 
of small mechanised vessels and fuller exploitation of the inshore area is felt* In order 
to overcome this conflicting situation, adoption of beach landing of boats was considered* 
Though there could be several types of beach landing systems, many of them would involve 
adoption of special type of boats and risky operation of negotiating the boats through surf 
one. In order that facilities should be made available for the existing' type of boats 
already in operation and to eliminate negotiating the dangerous surf sone, a system known 
as "Boat Transfer Jetty" has been designed* 

1*3 The function of the Boat Transfer Jetty is to transfer the small mechanised boats 
up to 10 m in length and indigenous boats from beyond the surf sone in the sea on to sandy 
beach or sheltered lagoon behind a sand spit a few hours before an impending foul weather 
or cyclone, as an alternate to a sheltered harbour, involving no expenditure on maintenance 
dredging* This Boat Transfer Jetty would be a multi-purpose one in view of the fact that 
fish catches from the boats and ioe and fuel to the boats could also be transferred during 
fair weather when the boats do not like to go on to the land* 

1*4 It would be economical to have the Boat Transfer Jetty at places where the slops 
of the sea bed is steeper than 1 in 50, and where a depth of 2 m at lowest low water is 
available at about 200 m from the high water line* Since this, system would oost about 
Re. 21 lakhs and would cater to about 30 boats involving no maintenance dredging as compared 
to the high capital oost of Es 3 to 5 orores and maintenance oost of Rs. 56 lakhs for 
sheltered harbours, the savings would be considerable even if sheltered harbours for snail 
vessels are to bs provided 100 k*ns apart along the opast line* 

2* Desigi 

2*1 It has been internationally accepted that in order to keep the accretion of sand 
due t* littoral drift to a minimum, it is vry necessary that romul piles art placed at learnt 
10 i Mark with no obstruction suoh M braces or ties between the piles below high w**r 
level, which nay obstruct the free passage of littoral drift* Therefore, round piles have 
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been proposed at about 12 m o/o providing 11m clear space between piles. 
2.2 While designing the above system, it has been assumed that: 

(a) eoil condition* are typical and the scour depth would not be wire than a meter due 
to seasonal variation of the ooast (but the length of the pile is to be arrived at 
eaoh site f depending on the site and soil conditions)? 

(b) a wave of amplitude 3 si and period 7 seoonds oould break on the pile daring 
cyclonic weather, and 

(o) the boats would not be hauled up when the wind is blowing at acre than 40 km/h 
and wares are higher than 80 om* 

2*3 The weight of a 10 m boat being only 7 tons f it is proposed to have the boat lifted 
by two maaually-operat ed winches placed on a trolley and also have the boats transferred to 
land by manually pushing the trolley with the boat on a 6 meter gauge rail provided on top 
of tile pile* 

2*4 The Mln advantage of this system would be that the facility oould be provided for 
any type of 10-m fishing boats near any fishing village which has no electricity and the 
operation of the facility would not be affected by power failures which are oommon before an 
impending foul weather or cyclone. Port her, this being a simple mechanism, it can be easily 
operated ty the fisheraea themselves and no special crane operators etc*, would be required* 
It would only involve ecme nominal maintenance such as periodic cleaning and painting of 
steel etmcftures, trolley , winches and lubrication of the trolley and winches, which can be 
attended to by the local fishermen's cooperative organisation* 

2*5 At places where electricity is available, the winches can be replaced by a 10-ton 
travelling crane which oan haul the boats and travel to the other end carrying the boat* 
The crane oan also be used for transfer of catches, ice and fuel. 

3* Structure 

3*1 The structure consists of circular reinforced concrete bored piles 90 cm in 
diameter, spaced at 12 m o/c supporting steel girders* The steel casings of the piles 
will be left in position up to the lower walk-way level* Crane rails will be welded to 
the girders keeping the required gauge. In order to avoid torsion in the I Beam, a 
channel has been added to the top flange as per ISI Standards* The bored piles are de- 
signed ae independent long columns and the girders as freely supported* Forces due to 
impact from winds and waves, swaying of the boat, etc., have been accounted for while 
designing the pile* Sufficient fendering arrangements are included to protect the four 
piles of the front bay where the boat has to be moored for hauling up* The shore jetty 
starts beyond bluest higb water line and extends to a depth of 2 m at lowest low water 
which would be beyond the breaker none during -fair weather* A transverse concrete 
platform 15 m wide* 50 meters on either side of the jetty, is laid on the shore end for 
putting up the boats for landing, beaching and repairs* 

Mote: The boat tmiler with pneumatic tyres may have to be designed Iqr a Maval Architect 
to eee the* the boat is properly fcpported and seated. 

3*2 The trolley fraste would Imre ftmr pairs of doable flange wheels with facilities 
for mounting and operating two 5-ion han&-opexted winches* It also has four numbers 
75 diameter rods at four corners of the trolley to Isqjiisn the swaying of the boat. 

4* Modus Operand! 

the fishing vessel will slowly approach one of the two front piles and after moo 
to the pile It mil veer rotod it into the front most bey of the Jetty. Two slings 
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from the winches of the trolly at the top 9 one in the aft and another in the fore 9 will be - 
put around the boat* The boat will be lifted up above high water level by manual operation 
of the winches* Onoe the boat is above high water, the trolley along with the boat will 
be pushed towards the shore manually by four fishermen, on the walk-way at the top level, 
while the boat will be held and guided by four others on the lower level walk-way so that it 
will not sway* On reaching the platform at the shore end, the boat will be slowly lowered 
on to a pneumatic wheeled boat trailer. The boat trailer with the host can be manually 
pulled to a side, and the boat unloaded from boat trailer at the required point for beaching 
the vessel* The reverse operation id done for putting the boat into the sea* When the 
boat is not required to be transferred to land the trolley with winch can lift the catches 
collected from several boats and have it transferred to land in the same manner explained 
above* The requirements of ioe and fuel in drums can also be carried from land and 
delivered to the boats mooring to the jetty. If only one or two boats oome f their catch 
can be unloaded on to the walk-way and transferred by head loads as they will be in the 
order of 50 to 60 kg. 

4*2 The approximate time required for single operation would be about 10 to 15 minutes 
depending upon the weather. 

5 Cost Estimates 

5*1 The estimate of this Boat Transfer Jetty depends upon the length required and soil 
conditions at each site* However, a typical estimate for a 204*9 m-long jetty with 17 spans 
has been prepared, assuming that the average length of piles would be in the order of about 
20 m. The oost of a 204*9-n-long jetty would be about Rs* 21 lakhs as estimated in 1974* 
If an electric travelling crane is used* it may oost about Rs* 25 lakhs* 

6* References 

(1) IS 456 - 1964 C*P* for Plain and Reinforced Concrete. 

(2) ISI - H*B* for Structural Engineers - Structural Steel Beams and Plate Girders* 

(3) ISI - H*B* for Structural Engineers - Structural Steel Section* 

(4) Shore Protection Planning and Design - Technical Report 4 US Army Coastal 
Engineering Research Centre - 1966 Edition* 

(5) IS 875 - 1964 C.P. for Structural Safety of Buildings - Loading Standards* 

(6) IS 800 - 1962 C*P* for use of Structural Steel in General Building Construction* 
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BOAT TRiHSFBR JRTTT - 204*9 LEWTH 
Abstract Estimate 



SI. Wo. 



Description 



Quantity Unit 



Bate 



Cost 



6. 



8. 

9. 
10* 



Mobiliiation of bored piling 
equipment (M per experience of 
Yishakapatnam Outer Harbour Project) 



Providing bored piles of 90 on dia. 
and of average length 20 ra including 
reinforcement t casing, driving and 
finishing, etc* 

Providing walk-waj 10 m wide, 
20 above high water level 
including all steel work, clamps f 
wooden decking and painting, etc. 

Providing walk-way at rail level, 
including all steel work, hand 
railing, wooden decking, painting, 
etc. 

Providing structural steel 
consisting I Sections, channels 
and rails, including welding, 
fixing in position with bolts, 
nuts, washers, painting, etc. 

Cement oonorste (l*2s4) pavement 
15 on thick with 30 on thick 
soling 

Steel trolley with two hand- 
operated hoists of capacity 
5 tons each 

Ladders and fenders 
Boat carrier 

Miscellaneous and unforeseen 

items 



36 



405 



286 
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1 750 



RB. 

Loop com 

NOB. 22 000 



Sq.m 



Sq.ra 



tons 



Sq.m 



160 



150 



2 500 



40 



Lump um 

Luap on 

NOB* 3 000 

LtWp BOB 

Total 



Rs. 

600 000 
792 000 

64 800 

42 900 

242 500 



70 000 
20 000 

7 000 
6 000 
4 800 

2 050 000 



Say 



Rs. 2 100 000 
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